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OPINION TOWARD EDUCATION IN MONTREAL, CANADA 


WiLtiAM DEMUTH BLUM* 
Northern Michigan State College 
Marquette, Michigan 


Chapter I 
Introduction and Statement of the Problem 


Good educational administration and super- 
yision must be directed to the social and edu- 
cational thinking of the community in which 
the school is located. Most school administra- 
tors and teachers realize the strong influence 
of public opinion upon the curriculum, or- 

ion and administration, and financial 

rt of the schools. They are well aware 

of the necessity of good publicity through con- 

tacts with children, parent-teachers associations, 

radio, newspapers and other means of communi- 

cation, but seldom is a technique employed to 

determine the exact attitudes of the public 
toward the schools. 

Lippman in writing on the subject of public 
opinion in 1922 observed that: 


Since Public Opinion is supposed to be the 
prime mover in democracies, one might 
reasonably expect to find a vast literature. 
One does not find it. There are excellent 
books on government and parties, that is, 
on the machinery which in theory registers 
public opinion after they are formed. But 
on the sources from which these public 
Opinions arise, on the processes by which they 
are derived, there is relatively little. The 
existence of a force called Public Opinion 
is in the main taken for granted, and Amer- 
ican political writers have been most inter- 
ested either in the finding out how to make 
egg express the common will, or in 

ow to prevent the common will from sub- 

verting the purposes for which they believe 
the government exists. According to their 
traditions they have wished either to tame 
Opinion or to obey it.? 


Dr * The author is particularly indebted to Dr. John Guy 


A. S. Barr, without whose constant guidance and generous help it could not 


Since 1922 there has developed a vast litera- 
ture in the field of public opinion measute- 
ment as it is directed toward social and political 
questions, government policies and administra- 
tion, market and product research. There have 
been relatively few attempts to systematically 
study opinions of the lay public toward con- 
troversial questions in the field of education. 

Industrial organizations are interested in ob- 
taining a continuous barometer of consumer 
opinion toward their particular product. Sev- 
eral government departments and bureaus such 
as the State Department and the Department 
of Agriculture? are interested in obtaining the 
opinion of the public toward —_ admin- 
istrative policies. In a sense, these departments 
are attempting to pre-test the public’s reaction 
before a policy or program is started. Executive 
officers try to get complete information regard- 
ing present attitudes of the public toward a 
proposed program or administrative action and 
then direct educational publicity toward the 
achievement of those goals, 

The question as to how far the schools should 
go in conducting public opinion polls and 
directing subsequent education publicity in 
order to achieve a more favorable public opin- 
ion toward a particular educational goal to be 
achieved is raised by Rope as follows: 


“To what extent techniques of opinion re- 
search should be employed in a public school 
system is a bg vs for educational leader- 
ship to decide, although the emphasis which 
progressive administrators have placed upon 
the importance of strengthening the demo- 
cratic process through sharing of decisions 


Fowlkes for initiating the study in this field of research, and to 
i 


ave been completed; also to Dr. j.s 


Bois, Dr. George Fergerson, and Dr. Gerard L. Barbeau of Montreal, who assisted in the wording of the questions and in de- 


termining the cross-section sample to be studied. 


+ Walter Lippman. Public Opinion (New York: Mac- 
Millan Co., 1922), pp. 486. 


. * Hans E. Skott. ‘‘Attitude Research in the Department of 
Agriculture,"’ Public Opinion Quarterly, Il (1943). 
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implies a willingness to utilize procedures 
that promise a realization of such an ob- 
jective. Aside from providing increased 
—— for publ ic participation in 
policy formation, the methods of opinion 
study offer direct information concerning the 
comparative influence of groups opposing 
and groups —— the general work of 
the schools. a sense, research in com- 
munity attitudes serves the tarpose of rec- 
onnoitering unknown eeeritoey.” 


Conscientious teachers and administrators 
have always been alert to public opinion as it 
is related to the school. The usual practice has 
been to listen more attentively to those individ- 
uals and organizations that are important in the 
community. Seldom is a technique employed 
which reflects the opinion of the large —— 
ized majority in the community. More often, 
well organized vocal minorities are able to bring 
about educational changes merely because they 
are militant for a program which they wish 
to achieve. 

Miller sees possibilities of utilizing public 
opinion measurement techniques that use cross- 
section methods of sampling as a tool to be used 
by teachers and administrators in determining 
problems related to school support, curriculum 
content, methods of instruction, organization 
and administration of education. He states: 

“School administrators and teachers began 
to see the advisability of parallel lines of ap- 
proach by the schools in their programs for 
obtaining the moral and financial support 
of communities. Out of their vision has 
come the increased utilization in recent years 
of community surveys to determine the basic 
needs that schools must serve. Out of it has 
come, too, the development of the cross- 
section poll as a means of discovering actual 
and potential school support. Because edu- 
cators becoming increasingly aware of the 
possibility inherent in public opinion polls 
for the maintenance of incr school sup- 

rt and for the improvement of education, 
it is well to keep in mind the advantages as 
well as the disadvantages of the poll tech- 
nique.’"* 


The National Opinion Research Center, Den- 
ver University, which is financed by the Field 
Foundation, conducted a nationwide poll on 

* Frederick T. Rope, Otinion Conflict and School Support 
age ae Teachers College, Columbia University, 1941), 
pp. 142. 

* Clyde R. Miller. ‘Public inion Polls and Public 
Schools,"’ Teachers College Record (Jan., 1942), p. 248. 


the atitudes of the lay public toward education, 
It found: 


"54 per cent think the public schools need 
more money to do a good job. 

58 per cent believe that teachers are paid 
— for the job they are expected 
to do. 

68 per cent think that public school sys- 
tems should be mostly controlled by the 
state rather than the federal government. 

69 per cent favor having the federal gov- 
ernment turn over a certain amount of 
money to the states every year for their 
schools.”"® 


The Canadian Institute of Public Opinion in 
March, 1945, asked the following question on 
a nationwide poll: 

“At the present time, most public schools 
and high schools in Canada are run by the 
various provincial governments. Do you 
think this should be continued, or should all 
these schools be run by the federal govern- 
ment in Ottawa ?’’® 


Provincial 49 per cent 69 per cent 
Federal ..35 per cent 18 per cent 
Undecided 16 per cent 13 per cent 


Van Patten sees much wider use of the tech- 
nique of public opinion measurement as ap- 
plied to solving educational problems. She 
states: 

“One of the clearest examples of how pub- 
lic opinion research may be of service to 
educators is an analysis of what laymen think 
about the field of education itself. People 
in the United States are interested in educa- 
tion. Do educators know what the public 
thinks? Public opinion research is a tool 
available to educators as well as to business- 
men and government officials. Only a be- 
ginning has been made in revealing attitudes 
regarding educational problems.’ 


There does not exist complete agreement of 
opinion as to the value of polls in solving 
social and economic problems. Bernays in his 
criticism of polls entitled “Attitude Polls— 


* Louise M. Van Patten. ‘The Public Think Aloud,"’ The 
Educational Forum (May, 1945), p. 447. 

* “The arter’s Polls, “‘Public Opinion Quarterly, Ul 
(1945), p. 236. 
™ Van Patten, Louise M. op. cit., p. 248. 
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Servants or Masters” states: 

“There is too liberal an acceptance of the 
ey of attitude polls. Many people be- 
lieve that, when a poll shows 51 per cent of 
the public favoring a proposition, that is the 
will of the public. 

There is, too, the danger in the new kind 
of leadership which polls have produced in 
the United States—tleadership of obedience to 
polls. Correct polls must be carefully used: 

1. Because attitude polls exercise so 
strong an influence upon the public as 
often to discourage use of sound demo- 
cratic methods of reaching important 
decisions. 

. Because aay suffers when polls in- 
hibit leaders from independent think- 
ing, from anticipating change or from 
preparing the public for change. 

. Because polls exert pressure that may 
place society under what Jefferson 
called the tyranny of the majotity and 
throttle progressive minority ideas.’’® 


McGuire, in an address delivered at the An- 
nual Meeting of the Virginia State Bar Asso- 
ciation on August 4, 1939, makes the follow- 
ing attack on public opinion polls. He states: 

“The straw ballot is undermining our Re- 
publican form of government and tending to 
substitute a direct or pure democracy, which 
has never succeeded in the history of the 
world in a community of any considerable 
size, even remotely approaching the area and 
population of the United States. I remind 
you that the newspapers are financing this 
new attack on representative government in 

America through their subscriptions to these 

various straw polls.’”® 


There have been many able statements made 
showing the value of attitude polls as a method 
of research for studying social, economic, and 
political questions. Many excellent statements 
could be quoted regarding how this technique 
of social research has helped in making demo- 
cratic processes more —— to the will of 
the people. In the following statement by 
Katz he states: 

“Public opinion polls should be evaluated 
in a discriminating fashion. They are not 
going to revolutionize social science, but 
* Barnays, Edward L. ‘‘Attituded Polls—Servants or Mas- 

ters,’ Public Opinion Quarterly, Il (1945), p. 266. 

* McGuire, O. R. The Republican Form of Government 

and the Straw Ballot—An Examination, Address Delivered 


Annual Meeting of the Virginia State Bar Association, 
August 4, 1939, Richmond Press, Inc., Richmond, Va., p. 18. 
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neither will they be a negligible instrument 
for social science. It is common to reject a 
method because it does not give us all the 
answers. There has hardly been a mathe- 
matical tool or methodological instrument de- 
vised for social or psychological research 
which has not drawn criticism because it 
could not give the whole story. It is similar 
with polls. They have definite limitations 
but are a valuable asset to students of society. 
They are not adequate to explore all the 
problems in public opinion and social A a 
chology. No single instrument is. ey 
are most adequate in measuring affects to- 
ward social symbols and they have made 
their greatest contribution in that field. In 
the areas of opinions and attitudes they are 
decidedly useful, but here they must be in- 
cominted with the greatest caution and sup- 
plemented whenever possible by other 
methods.”’!© 


THE PROBLEM AND ITs SCOPE 
NEED FOR THE STUDY 


Most of the schools in the Province of Que- 
bec are parochial. The Protestant and Catholic 
Schools are continually facing problems which 
threaten their continuation. During May of 
1945, the teachers of the Protestant Schools 
were refused contracts because of the Board’s 
lack of financial ability. About two weeks be- 
fore the opening of the schools in September, 
the provincial government gave the Protestant 
School Board a grant to continue to operate 
during the coming year. 

In the greater Montreal district, one finds 
a meeting of French and English cultures. The 
problem of measuring lay attitudes towards edu- 
cation in Montreal has not been undertaken. 
An attempt to determine the educational think- 
ing of the lay public could assist in helping to 
solve some of the educational problems and 
bring about greater understanding among the 
diversified races and religions in this area. 


THE PROBLEM 


The main purpose of this study is to deter- 
mine lay attitudes toward education in Montreal 
for the population as a whole, and to discover 
if there is a relationship between opinions and 
certain background factors; namely, sex, 
language, age, religion, social status, and edu- 

1° Katz, Daniel, ‘Three Criteria: Knowledge, Conviction, 
of oe “Public Opinion Quarterly, IV (1940), 
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cation. The emphasis is placed on the general 
objectives of education to ascertain what type 
of school experiences parents wish their chil- 
dren to have. 

The problem is limited to the measuring of 
atttitudes without attempting to evaluate the 
origin or merits of these attitudes, nor to classify 
them as desirable or undesirable, liberal or 
conservative. 

This investigation will attempt to answer the 
following questions: 


1. Does the lay public desire an increased 
— placed on the study of national 
and international problems ? 

. Do citizens desire an extension of edu- 
cational services such as: increased 
health and medical services, increased 
intra-curricular activities, increased in- 
dustrial training, and increased voca- 
tional guidance? 

. Does the lay public desire new and mod- 
ern school buildings? 

. What are the attitudes toward religious 
education in the schools? 

. What are opinions concerning experi- 
mentation in education, provincial sup- 
port, adjusting the curriculum to meet 
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individual needs, teachers’ salaries, ex. 
pression of minority opinions, and 
physical punishment ? 
How do the opinions of men and wom. 
en differ on educational questions? 

. How do respondents of different age 
groups differ on educational questions? 

. How do respondents of different lan- 
guages differ on educational questions? 

. How do respondents of different re. 
ligions differ on educational questions? 

. How do respondents of different levels 
of social status differ on educational 
questions ? 

. How do respondents with different 
levels of education differ on educational 
questions ? 


The data gathering instrument consisted of 
a ballot having 22 items covering educational 
questions. Bilingual interviewers made contact 
with respondents in their homes to have a rep- 
resentative cross-section of Montreal opinion 
towards educational questions. Further dis- 
cussion of the ballot and the method of con- 
ducting the investigation is discussed in chapter 
three. 


Chapter II 


Research in Public Opinion and Attitude Measurement 


The research in public opinion measurement 
has grown rapidly since 1936. Many persons 
will recall it was in that year the famous 
Literary Digest was at error on a national 
election by 19 per cent. Since that time all 
polling organizations, in order to stay in busi- 
ness, have had to become more scientific in 
their approach to the many problems in the 
field of measuring public opinion. 


DEFINITION OF TERMS FOR ATTITUDE 
MEASUREMENT 


Public opinion measurement is part of the 
larger field of attitude measurement. Much re- 
search on attitude measurement preceded the 
a of polls. Research by Allport, 

roba, Watson, Thurstone, Lickert and many 
others laid much of the theoretical basis in 
attitude measurement from which public opin- 
ion techniques have been developed. ere 


are a great many researches in the field of at- 
titude measurement. The literature will not 
be reviewed in this study other than a brief 
summary of the work of Thurstone and Lickert. 
The Dictionary of Education defines attitude 
and public opinion as follows: 


“Attitude: a state of mental or emotional 
readiness to react to situations, persons, or 
things in a manner in harmony with a 
habitual pattern of response previously con- 
ditioned to or associated with these stimuli. 

Attitude, social: the positive or negative 
mental set of a person or group with respect 
to a social object or phenomenon such as a 
person, race, institution or trait. 

Attitude, specific: an attitude toward a nar- 
rowly defined, relatively concrete attitude 
object such as labor unions, the school, or a 
teacher.’’! 


1 Good, Carter V., Dictionary of Education (New York: 
McGraw-Hill Book Co., 1945), p. 37. 
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“Public ee the average judgments or 
consensus of the individuals of a society re- 
garding certain social problems or objects.’ 


Albig in his book Puble Opinion defines at- 
titude and public opinion as follows: 
“Attitude as used in contemporary sociol- 
ogy or social psychology has a wide variety of 
meanings. ese range from a temporary 
set of the organism, or Aufgabe, to a relative- 
ly pees and complex tendencies to act, 
such as one’s attitude toward war.’ 
“Attitudes are not units but complexes of 
other attitudes. As such they are general 
tendencies to modes of responses, not to par- 
ticular responses. When an overt expression 
on a controversial point appears, we have an 
opinion.’”* 

“Our position is that opinion is any ex- 
pression on a controversial topic. Public 
opinion results from the interaction of per- 
sons one upon another in any group. e 
opinion process occurs in groups varying in 
size from two to the largest number ever 
responding to a common stimulus on a con- 
troversial issue.’”® 


Cherif and Cantril, in their discussion of 
attitudes as a set for or against something, or a 
state of readiness to react in a certain way, 
have found five criteria which characterize 
attitudes. They are: 

1. Attitudes always imply a subject-object re- 

lationship. 

2. This means that attitudes are formed in rela- 

tion of objects, persons, and values which 
may or may not have motivation appeal at 


first. 

3. Attitudes have affective properties of varying 
degrees. 

4. Attitudes are more or less enduring state of 
readiness. 


5. Attitudes range in number and variety of 
stimuli to which they have referred.® 


Two of the most commonly used methods 
for constructing attitude scales were developed 
by Thurstone and Chaves’, and by Murphy 
and Lickert*. Briefly, the Thurstone technique 
is as follows: Several hundred statements of 
attitudes on one particular subject are printed 
on separate cards. A number of judges are to 


? Good, Carter V., op. cit., p. 320. 

* Albig, William, Public Opinion (New York: McGraw- 
Hill 1939), p. 174. 

* Albig, William, op. cit., p. 179. 

* Albig, William, op. cit., p. 3. 

* Sherif, Muzafer and Cantril, Hadley. The Psychology 
¢. Saute, Psychological Review, November 1945, pp. 


7 Thurstone, L. L., and Chave, E. J. The 
of Attitudes, University of Chicago Press, 1929. 
* Murphy, Gardner and Lickert, Rensis. Public Opinion 


Measurement 


and the Individual, Harper Bros., New York, 1938. 
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rank these cards on a psychological continuum 
from extreme affirmation to extreme negation. 
Those items are selected on which opinions of 
the judges vary least, and those items eliminated 
on which judges agree very little. 

This procedure is time consuming, in addi- 
tion to the difficulty of securing a competent 
number of judges. Likewise, each test or scale 
can measure attitudes toward only one ques- 
tion at a time, such as religion, communism, 
war, race or other social problems. 

Murphy and Lickert, in their attitude study of 
Public Opinion and the Individual, treated their 
data according to two different statistical tech- 
niques. It was found that, by presenting an 
item which had five possible responses from 
the most favorable to the least favorable, em- 
ploying of judges as used by Thurstone was un- 
necessary. They found further that by assign- 
ing simple weights on the five point scale, a 
value of one representing the most favorable 
response and five representing the least favor- 
able response, this procedure correlated highly 
with the more difficult Thurstone technique. 
They found a correlation of .92 between a 
5 point scale and a 3 point scale. In comparing 
their method of scoring and constructing an at- 
titude scale with that of Thurstone’s they state: 

“Another decided advantage of the sigma 
technique is that it yields reliabilities as high 
as those obtained by other techniques with 
fewer items. Although the sigma technique 
seemed to be quite satisfactory for intended 
use, it was decided to try a similar technique. 

The simpler technique involved the assign- 

ment of values from 1 to 5 for each one of 

five different factors.’”® 


They tried 3 different methods of scoring 
a three point scale and the results were all 
comparable. First, they assigned values of 2, 
3, and 4, the middle value being the ‘no opin- 
ion” response. Second, they assigned values of 
1, 3, and 5, the 3 being the “no opinion,” 
and third they assigned plus; ‘‘no opinion” and 
minus to their data. The 3 point scale they con- 
cluded was as satisfactory, easier to administer, 
and more quickly tabulated. Other studies by 
Bardwell, Eye, Rope, Strong and others have 
used the three point scale for attitude measure- 
ment, 


PROBLEMS IN PUBLIC OPINION MEASUREMENT 


Polls make their most dramatic appeal to the 


public during election campaigns. e litera- 
* Murphy, Gardner and Lickert, Rensis, op. cit., p. 44. 
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ture in public opinion has many references to 
lis and their accuracy in predicting elections. 
Gallup states: 

“Elections, then, are the laboratory in 
which the polls are tested, and which new 
facts and problems continually come to light. 
But the practical value of the polls lies in 
the fact that they indicate the main trends 
of sentiment on issues about which elections 
often tell us nothing.”!° 
The accuracy of public opinion attitude polls 

when tested against election results is well illus- 
trated in the following statement by Lydgate: 

“The Fortune survey has, since inception, 
predicted the outcome of two Presidential 
elections (1936 and 1940), and its error 
nationally was within 1 per cent. In 1940 
the Crossley poll, giving specific figures for 
nineteen states, had an average state-by- 
state error of 2.7 per cent. The Gallup 
Poll has, up to the time of this writing, made 
114 pre-election surveys since it was founded 
in 1935. Nineteen of the 114 elections were 
either forecast perfectly or with an error 
1 per cent or less, 39 with an error of 2 per 
cent or 3 per cent, or a total of 58 with an 
error of less than 3 per cent, 31 were between 
3 per cent and 6 per cent; 19 were between 
6 per cent and 10 per cent; 6 were between 
10 per cent and 15 per cent.”™ 


One of the more important problems in this 
field is the question of sampling. The Literary 
Digest has well worded questions, and adequate 
size sample, but it did not have a representative 
sample. It failed to measure all strata of our 
society, resulting in error in its election predic- 
tion. 

There are several criteria that determine sam- 
ple design. A completely random sample 
should allow all persons the same opportunity 
to be selected in the sample. Second, a sample 
should be designed to give the maximum in- 
formation with high reliability at a minimum of 
cost. Third, the sample should yield results that 
are susceptible to statistical treatment. Fourth, 
the sample is adequate if an increased number 
of interviews fails to bring about significant 
change in results. 

Walker makes the following criticism of 
many of the samples studied in research: 

“Far too much published research is based 
upon cases chosen because they come con- 
10 Golo. George and Rae, S. F. The Pulse of Democracy 

at yt : Simon and Schuster, 1940), p. 90 


, William A. What America Thinks (New 
York: Y. Crowell Co., 1944), p. 148. 


veniently to hand rather than upon cases 
chosen carefully as a random sample of the 
universe to which generalization is made. 
Most readers will need to read only one or 
two issues of a professional periodical be. 
fore coming on a study in which the author 
makes generalizations which are so phrased 
as to refer to a universe from which his 
cases could not possibly be considered to be 
random sample.’'!” 

Most national polling organizations attempt 
to obtain a representative sample, which is a 
miniature of the universe to : sampled, by 
getting the proper proportion of ballots accord- 
ing to background factors or “‘controls.”” These 
proportions should be approximately the same 
as one finds in the census or social service in- 
formation for a region or city. Some of these 
factors that can be controlled directly in get- 
ting a representative sample are proper sectional 
distribution, rural-urban distribution, sex, and 
color. It is frequently assumed that, if these 
variables are in the same proportion as census 
information, then, according to the principle 
of random sampling, other factors such as 
religion, national origin, education, and occu- 
pation will be in the proper proportions. 

Completely random sampling is difficult to 
achieve and will not yield results as reliable 
per dollars spent as will representative sam- 
pling. 

Wilks, in his article on sampling states: 

“Representative sampling as practiced in 
scientific polling and in many large scale 
surveys is a practical device for overcoming 

the difficulties which arise in trying to get a 

purely random sample from a given popula- 

tion.”!* 

Wilks explains the commonly used procedure 
in conducting large scale surveys. He states: 

“In the case of United States national 
public opinion polls such as the Crossley, 

Gallup, and Fortune Polls, it has been found 

that it is sufficient for practical purposes to 

make the sample (1) representative with 
respect to several major U. S. Geographical 
or census districts, (2) representative with 
respect to a group of several city sizes and 

rural population within each district, (3) 

representative with res to age, sex, color 

and economic status for each population's 


subgroup under two.”’!* 
(Ne Wyler. aa Pen ym Methods 

iew York: Henry t and Company, 1943 > ’ 

1° Wilks, S. S. ‘Confidence Limits and Critical Differ- 
ence Between Percentages,"’ Public Opinion Quarterly, IV 
(1940), B; 268. 

14 Wilks, S. S., op. cit., p. 263. 
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Market research and national polling organ- 
izations use somewhat different background 
factors or “controls.” Most of the research on 
sampling is published in scientific journals in- 
terested in this problem, but some research that 
is being carried on by private polling agencies 
and market research organizations is being 
withheld from publication because it constitutes 
a trade secret. 

With respect to sampling, Lydgate writes: 

“Poll-takers differ somewhat in their choice 
of statistical keys for ‘controls’ to assure 

a good cross-section. But the following are 

probably the most essential: The sample 

must contain the proper proportion of (1) 

people from each state, (2) people from 

upper, middle and lower economic groups, 

(3) men and women, (4) farmers and 

residents of small towns, medium-size cities 

and big cities, (5) adults of all age groups, 
and (6) Democrats, Republicans, and mem- 
bers of other political parties.” 


The representative sample secured through 
stratified sampling procedures is in sharp con- 
trast to polls conducted by some newspapers 
that request the reader to cut out the ‘ballot 
and send it in to the newspaper, or by having a 
ballot that is sent out through the mail. Most 
of these other mass techniques which fail to 
send an interviewer to the residence of the 
respondents tend to develop some type of 
selective device which fails to get a true minia- 
ture of the population to be sampled. Unless 
a person is interviewed, the information re- 
ceived from background factors might not truly 
represent the respondent. Information obtained 
in this manner tends to reflect the thinking of 
the upper income groups in too great a pro- 
portion, It is also very difficult to get exact 
information as to the person’s correct age, 
education and social status, because these fac- 
tors have prestige value. Studies in this field 
as stated by Cantril show that respondents in 
the low average and poor groups consider 
themselves in the average or middle group. 
Thus, without an interviewer or some other 
objective criteria such as area sampling, it is 
difficult to determine a respondent’s social or 
economic status. 

Area sampling has been used extensively in 
order to eliminate interviewer errors in selecting 
and rating respondents in various economic 
classes. In the article by Hansen and Hauser, 
they briefly illustrate area sampling as follows: 

*® Lydgate, William A., op. cit., p. 137. 
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“Area sampling eliminates dependence on 
the assignment of quotas that may be more or 
less seriously in error, and does not permit 
discretion in the choice of the individuals 
to be included in the sample. Suppose, for 
illustration, that we wish to draw a sample 
out of a universe of five blocks, and that 
everyone living in the selected blocks will 
be interviewed.”’!¢ 


This technique was used by Lazarfeld, Berel- 
son and Gaudet, in their study of the 1940 
election.17 Erie County, Ohio, was selected as 
the area to be studied. Intensive study of this 
area, because of its previous voting record and 
proper breakdown according to controls, made it 
possible to do a detailed analysis of opinion 


‘ conflict during an election campaign. Benson, 


Young and Syze, in their discussion of sam- 
pling, state: 


“In addition to improving techniques now 
in use, polling organizations will naturally 
be interested in any different sampling sys- 
tem which will more nearly approach purely 
random and as a consequence will diminish 
dependence upon the interviewer for re- 
spondent selection—notably the area sam- 
pling system used by the Bureau of Census.”’!8 


The factors of cost are important in public 
opinion measurement. The following pro- 
cedure would be too expensive for a private 
agency in conducting public opinion measure- 
ment. Keyfits, in his discussion of the pro- 
cedure used by the Dominion Government to 
obtain quarterly reports on the labor force and 
unemployment in Canada, writes as follows: 


“The —— of these principles to the 
selection of 1 per cent of the households of 
Canada as a sample for the proposed quarter- 
ly estimate of the labour force is of interest 
because, on a wide variety of topics in the 
period of re-establishment and afterwards, 
the survey will provide immediate results 
with specifiable accuracy sufficient for ad- 
ministrative requirements. 

We first separate the country into main 
regions in each of which the sample will be 
independently selected, and for each of which 
it is hoped to make estimates for the main 


1* Hansen, Morris H., and Hauser, Philip M. “Area 
Samplin, Principles of Sample Design,’’ Public Opin- 
ion Quarterly, Il (1945), p. 191. 

1? Lazarfeld Paul F., Berelson, B., and Gaudet, H., The 
People’s Choice (New York: Duell, Sloan and Pearce, 1944). 

18 Benson, Edward C., Young, Cyrus C., and Syze, Clyde 
A. “Polling Lessons from the 1944 Elections,’’ Publj¢ Opin- 
ion Quarterly, IV (1945), p. 484. 
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items. Then we set up each of the largest 
cities along with its metropolitan area as a 
separate stratum, in all of which we propose 
to sample. Within these cities we divide the 
entire area into segments each containing, as 
near as the information available in the 
office can tell us, 5 dwellings. We choose 
every hundredth such segment to constitute 
the sample.”’!® 


The problem of getting a representative sam- 
ple is one of the most important in the field 
of public opinion measurement. It is even more 
important than the size of the sample. If the 
sample is properly stratified and represents all 
segments of the population in the proper _ 
portion, polling organizations find that from 
1,500 to 5,000 interfviews for a nationwide 
sample is sufficient. Lydgate points out that 
the principles of sampling for public opinion 
measurement is similar to the research meth- 
odology employed in other sciences such as 
medicine, engineering, education, and social 
science. He states: 

“The Department of Agriculture has since 
the eighteen-sixties made advance estimates 
of crop yields by examining typical rows of 
wheat, corn, oats, cotton, etc., in representa- 
tive farm areas. The poll-takers have merely 
applied these same principles of sampling 
to the public opinion field.” 


SizE OF SAMPLE 


The question is often raised as to how large 
a sample must be in order to give reliable 
results. It should be large enough so that m- 
creased number of interviews would not change 
the results. If a representative sample is ob- 
tained at various stages of the interviewing 
procedure, the results will rapidly reach a 
plateau where further interviews do not sig- 
nificantly change the results. 

There have been several controlled experi- 
ments showing the high validity obtainable 
with the small sample technique. Cantril re- 
ports the result of an riment using small 
samples. A plebiscite was held in Canada on 
the question of conscription on April 27, 1942, 
in which 107 cases were obtained for Quebec 
and 101 cases for Ontario. He states: 

“The two interviewers selected used their 

Own ingenuity in starting conversations that 

would lead up to the conscription issue of the 


1* Keyfits, Nathan, ‘‘A Sampling Approach to Economic 
Data,’ Canadian Journal of Economics and Political Science, 
(August, 1945), p. 474. 

2° Lydgate, William, op. cit., p. 136. 
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plebiscite. The man who interviewed in 
Ontario used two approaches, depending 
upon whether he was working in the city 
or in the country. In the cities he merely 
told people that he was a student in an 
American university, was interested in Can- 
ada and the war, and was wondering what 
people in Canada were thinking about the 
war in general. Eventually he brought the 
conversation around to the assignment, In 
rural areas he frequently told farmers that 
he thought a relative of his had once lived 
in that area and he wondered if they had 
ever known a family by the name of ‘Hin- 
shaw.’ No farmier ever knew. But many 
suggested that an old-timer down the road 
might know. The young woman who inter- 
viewed in Quebec and who spoke French 
fluently said she had recently come from 
France, was just traveling around Canada, 
etc,""32 


The results of this sample were within 4.5 
per cent of election returns for the Dominion 
of Canada, 4 per cent for Quebec, and 4 per 
cent for Ontario. 

Gallup reports”? a study by Cantril in which 
a single interviewer conducted 200 interviews 
in the state of New York before the 1942 
gubernatorial election with an error of less 
than 3.5 per cent for all candidates. 

Small samples have proven to be surprising- 
ly accurate when their results have been checked 
against national polls or against election re- 
turns. However, where there are differences in 
opinion in geographic areas, small sample stud- 
ies are subject to large error. No investigator 
would feel safe in predicting the outcome of an 
election or for a commercial client on the basis 
of very small samples. With a very limited 
number of cases, an investigator cannot get 
reliable breakdowns or other detailed informa- 
tion, nor can a or unexplored differ- 
ences of opinion studied. 


DirEcTED VERSUS NON-DIRECTED 
INTERVIEWS 


In the field of attitude measurement a con- 
troversy exists as to the merits of the non- 
directive or “open-ended” interview versus the 
formal type of questions as it appears on a 
ballot. 


21 Cantril, Hadley. Gauging Public Opinion, (Princeton, 
N. J.: Princeton University Press, 1944), p. 154. 

22 Gallup, George. A Guide to Public Opinion Polls, 
(Princeton, N. J.: Princeton University Press, 1944), p. 17- 
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In 1936, Henry A. Wallace, then Secretary 
of Agriculture, raised the problem of finding 
out what farmers thought t the agriculture 
rogram. It was decided to send trained ob- 
servers into the field to sound out attitudes of 
farmers: and report them to administrators in 
Washington. In 1939, Rensis Lickert was hired 
to head the Division of Program Surveys of 
the Department of Agriculture. Interviewers 
were to use the non-directive interview tech- 
nique developed by Carl Rogers.?> For ex- 
ample, a question to be studied might be 
how to increase the as of milk during 
the next two years. Department of Agriculture 
interviewers make contact with a representative 
sample of farmers on this subject and record 
everything that the farmer has to say on the 
subject. Responses are then coded in head- 
quarters and, from the analysis of data, reports 
can be prepared for the guidance of adminis- 
trative action. Scott, in describing this pro- 
gram, states: 

“The interview form, then, was conceived 
of as a structure or skeleton of a discussion 
between the interviewer and the respondent. 
Questions were designed to be ‘open-ended’ 
in form, that is, to encourage discussion of 
the greatest possible range of attitudes with 
respect to any given topic. Out of the rich- 
ness of the full interview reported has come 
the opportunity for obtaining more valid 
and more meaningful insights into the atti- 
tudes of individuals and groups than is 
possible with information from a polling 
questionnaire.”"* 


Most private polling organizations cannot 
afford this technique of conducting studies. 
The cost of interviewing can be many times 
greater for the non-directive or depth interview 
than for the more formal ballot. Polling 
agencies obtain most of the benefits from the 
depth interview by conducting a score of them 
in the preparation of the ballot in order to make 
sure that the more important issues in the ques- 
tion will be covered. Link has criticized the 
depth interview and advocated the more formal 
ballot in the following manner: 

“(1) An analysis of the term depth in- 
terview discloses that there is little or no 
evidence to support the tacit assumption that 
the so-called depth interview obtains more 
valid responses or truer responses from peo- 
ple than do other types. It may obtain a 


_.?* Rogers, Carl. Counseling and Psychotherapy (New York: 
Houghton Mifflin and Co., 1942). 
** Skott, Hans E., op. cit., pp. 289-291. 


greater quantity and greater variety of in- 
formation than is obtained by the formal 
interview. However, any informal inter- 
view may do the same. It would be more 
accurate, therefore, to speak of informal in- 
terivews in contrast with formal interviews. 

(2) The informal interview may or may 
not be intensive, exhaustive, or exhausting. 
Whatever it is depends largely on the skills 
and peculiarities of the interviewer. The re- 
sults are therefore bound to be highly per- 
sonalized and difficult to evaluate and tabu- 
late. 

(3) The length and intricacy of the in- 
terview is no longer a measure of its probing 
power. An experimentally developed inter- 
view consisting of only a few formal ques- 
tions and requiring only a few minutes may 
obtain more valid responses than the most 
elaborate and long drawn-out informal 
interview.""5 


Lazarfeld in his discussion of this question 


wishes to combine these two methods. He 
points out that: 


“The ‘open-ended’ is indispensable at the 
beginning of any study where it classifies the 
structure of a problem in all its details. It is 
also invaluable at the end of a study for 
anyone who is not satisfied with the mere 
recording of the low correlations we usually 
obtain. Good research consists in weaving 
back and forth between ‘open-ended’ and the 
more cut-and-dried procedures.”?6 


Contril in this discussion of these two meth- 


ods states: 


“The major advantage of the open-ended 
or free-answer question is obviously its ability 
to record opinion which is catalogued to the 
minimum degree by the investigator. When 
an issue has become fairly clear-cut, however, 
or where common sense and experience have 
shown that meaningful alternatives can be 
posed, there is little advantage to an open- 
ended question from the point of view of 
its faithfulness in reporting opinion. There 
is even, on the contrary, a considerable dis- 
advantage in the open-ended question from 
the point of view of reporting precise trends, 
keeping costs down, and avoiding bias in the 
coding of answers for statistical treatment.”2? 
25 Link, Henry C. ‘‘An Experiment in Depth Interviewing,” 


Public Opinion Quarterly, Il (1943), p. 278. 


2¢ Lazarfeld, Paul F. ‘‘The Controversy Over Detailed 


Interviews, An Offer for Negotiation,’’ Public Opinion 
Quarterly, I (1944), p. 59. 


27 Cantril, Hadley, op. cit., p. 10. 
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Whether interviews should be ~— 
non-directive depends u the of - 
lem studied, a ack of be available 
for interviewing, and the time permitted for 
research. In the initial stages of research, there 
is real value in conducting 20 or 30 non- 
directive interviews insuring that the more im- 
portant phases of the problems are being cov- 
ered. From this information, a ballot can be 
prepared and pre-tested with another small 
sample to determine if the questions are well 
worded and elicit proper responses. Sometimes 
it is mecessary to pre-test a ballot on a small 
sample for a third time before the regular inter- 
view is conducted with large scale samples. 
Larger samples of the formal type are more 
easily given statistical treatment and depend 
less upon the ingenuity of the interviewer than 
does the informal interview. 


WORDING OF THE QUESTION 


Many studies have been made on wording 
of questions for polls. The words used must 
be simple and easily understood by all classes 
of respondents. Questions must be free from 
words of prejudice or prestige. Questions 
should be worded to elicit responses which 
reflect the true feeling of the respondent. 

There is no one type of question that is best 
in all situations. Neither the dichotomous, the 
multiple-choice, or the free answer type is 
consistently superior. The chief advantage of 
the multiple choice is that it permits a greater 
range of responses; however, if 3 or 4 differ- 
ent alternatives are presented on a card, the 
respondent may become confused or irritated, 
and refuse to answer. 

The dichotomous question has the advantage 
of simplicity, if the responses do not force 
an issue. The traditional answer of “Approve,” 
“No Opinion,” “Disapprove,” or “Yes,” “No 
Opinion,” “No,” is the method with which the 
public is most familiar. 

The split ballot technique has been used 
with success to eliminate faulty wording in 
questions. Two questions of similar meaning 
but different wording are used on a ballot. 
One half of the interviewers use one question, 
and the second half use the alternative question. 
Thus the analysis of data would indicate any 
difference in responses that might be due to the 
factors of wording the question. Roper writes 
on the subject of wording the questions as 
follows: 
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“No one would think of asking a question 
such as ‘In the current controversy between 
militaristic Japan and the brave democracy 
of China, on which side do your sympathies 
lie?’ "28 
Likewise, no question such as the following 

could be used in conducting an attitude survey 
toward education: “Which do you prefer, 
godless secular education or religious tas 
inational education?” Gallup summarizes his 
discussion of wording of the question as fol- 
lows: 


“Normally, then, every question on which 
results are reported in the press by the Amer- 
ican Institute of Public Opinion has met 
four tests at as many different stages in its 
polling cycle: First, it has been carefully 
worked and reworded by a staff experienced 
in the technique of simple and unbiased 
wording of questions. Second, it has success- 
fully met all requirements in actual test 
interviews before it appears on the ballot. 
Third, it has met any split-ballot test which 
may have been indicated in the preballot 
testing. Fourth, it has met the final test in 
the field with the public as reported by 
scores of interviewers.”*° 


SUPERVISING INTERVIEWERS 


The problem of properly supervising inter- 
viewers is one of the most difficult in this field. 
Gallup employs approximately 1,000 inter- 
viewers on part time basis and most of their 
instructions are given by mail. Roper, for the 
Fortune Magazine, has a much smaller staff 
of about 200, that are employed full time and 
given a course of training from two to six 
weeks. Williams has a good discussion of 
“Basic Instructions for Interviewers.” He 
points out the necessity of having interviewers 
who are completely neutral and do not give 
suggestions to respondents, who fill in com- 
ments made by respondents, indicate ‘No Opin- 
ion” answers, and make sure that the ques- 
tionnaire is completely filled out. He records 
the beginning of a typical interview as fol- 
lows: 

“Interviewer: Good morning. (My name 
is Henry Jackson.) I am working on a sur- 
vey in this neighborhood, and I would like 
to get your opinion on these few questions. 
For instance, the first one is: “Where do you 


7° R , E. “Wording of the Questions for the Polls,” 
Public Opinion Quarterly, I (1940), p. 129. 
2® Gallup, George, op. cit., p. 41. 
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most of your news, from the radio, or in 

the newspaper ?” 

Respondent: Over the radio. 
read newspapers. ' 

Interviewer records answer and says: 
Thank you. Now I would like to know, ‘Do 
you think young people in high school today 
are receiving better schooling, about the 
same kind of schooling, or not as good 
schooling as their — did ?’ 

Respondent: Well, I'd say about the same. 
What is all this about anyway? Very short 
explanation, etc.”%° 


I seldom 


The question is often raised as to how a 
national organization can rely on the truthful- 
ness of its interviewers. This problem is dis- 
cussed by Crespi in his article The Cheater 
Problem in Polling. Cheating can be detected 
by (1) incongruity, (2) repetition of answers, 
(3) overly-meticulous ballots, and (4) re- 
visions. Statistical analysis of interview results 
obtained from an interviewer who has been 
faking the ballots is quickly shown. There are 
many factors which tend to demoralize the work 
of interviewing. They are (1) ballot of un- 
reasonable length, (2) too frequent “who's” 
and “what for’s,” (3) apparent repetition of 
question, (4) lengthy alin of the question, 
(5) antagonizing questions. 

Since the contact of the interviewer with 
headquarters is largely by mail, there are many 
factors which account for administrative demor- 
alization. These include the fact that inter- 
viewing is usually part time work, the salary is 
small, and the sample required by headquarters 
is frequently difficult to obtain. Crespi tae: 

“A national body of full-time professional 
interviewers would eliminate the bulk of the 
factors which make for demoralization and 
fabrication. Through provision for sys- 
tematic personal supervision, the demoraliza- 
tion factors inherent in mail contact as well 
as the opportunity for fabrication would be 
considerably diminished. Personal consulta- 
tions would clarify all the difficulties in the 
ballot and lay down for the interviewers 
uniform interpretation and courses of ac- 
tion.””51 


TRAINED VERSUS UNTRAINED INTERVIEWERS 


What are the differences between trained and 
untrained interviewers? In an experiment con- 


*° Williams, as. ‘Basic Instructions for Interviewers,’ 
Public Opinion Quarterly, Ul (1942), p. 637. 

#3 Crespi, x Cheater Problem in Polling,” 
Public Opinion Quarterly, IV (1945), p. 444. 
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ducted by the National Opinion Research Cen- 
ter, a ballot was tested using interviewers, one 
half of whom were trained and the other half 
untrained. The results of the study do not 
show conclusively that trained interviewers are 
significantly better than untrained, especially if 
the type of respondent to be selected by the 
interviewer is clearly stated. The Gallup Poll 
is conducted by interviewers who received most 
of their training and instruction by mail. The 
Fortune Poll is conducted by interviewers hav- 
ing a few weeks’ training. The additional ex- 
pense of training interviewers is necessary, con- 
siders Roper, Director of the Fortune Poll, 
for assuring proper classification of respondents 
in their correct social and economic class. It is 
a tendency on the part of interviewers to select 
respondents in the more articulate, well edu- 
cated, upper income classes. Interviewers with- 
out training hesitate to find a sufficient propor- 
tion of respondents in the lower income groups. 


Cantril in summarizing his conclusions 
writes: 


“Although this experiment does not in- 
dicate that trained interviewers are superior 
to untrained ones, it does not hecessarily 
follow that personal training and supervision 
of interviewers is of insufficient value to 
justify the expense involved. The head of 
the National Opinion Research Center staff 
stated, in submitting the list of interviewers 
who were to participate in the experiment, 
that he did not consider all of them to be 
really well trained. It is quite probable that 
a more intensive trained staff would have 
turned in work of a quality definitely superior 
to that of untrained interviewers. It is 
obvious that, although reasonably adequate 
work can be obtained from interviewers who 
are hired and supervised by mail, personal 
training and supervision of interviewers will 
keep the quality of personnel and work at a 
much higher level. American Institute of 
Public poe recognizing this fact, has in- 
augurated a policy of sending representatives 
to the field to give their interviewers more 
intensive, personally supervised training.’’S? 


PREVIOUS RESEARCH RELATED TO THIS 
INVESTIGATION 


A careful check was made for previous stud- 
ies in this field in the Educational Index, En- 
cyclopedia of Educational Research, and Edu- 

32 Cantril, Hadley, op. cit., p. 97. 
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cational Review. There have been very few 
studies reported. 

Bardwell, in his dissertation entitled, Meas- 
uring Lay Attitudes Toward Public Education, 
developed a scale using the Lickert technique 
having 5 alternative responses. This scale was 
used to determine which groups were most con- 
servative or liberal in their attitudes toward 
public education. His recommendations state: 

“The first instrument of this kind is in- 

evitably lacking in the completeness and the 
detail which will yield the most significant 
and the most useful results. If improvement 
and progress in public education is con- 
tingent upon the attitudes of those who sup- 
port it, the more completely and clearly these 
attitudes are known the more intelligent and 
sound will be the steps which are taken in 
the development of the schools. The atti- 
tude scale developed in this study was the 
first of its kind. It should be followed by 
others which will criticize and improve a 
technique designed to give to the school ad- 
ministrator the essential information in re- 
gard to his community and its attitude toward 
the different services rendered by the public 
schools."’53 


Eye did further research in this field in a 
dissertation entitled “Lay Aftitudes Toward 
Education as Expressed in the Relationship of 
Beliefs, Facts and Sources of Authority.” In 
this study he administered the Fowlkes-Bard- 
wel Scale, What Do You Believe About Public 
Education, and a test covering specific informa- 
tion about a local school system, in an effort 
to determine whether there was any relationship 
between the facts which respondents had about 
the school system and their attitudes toward 
education. He found no statistically significant 
results to indicate a relationship between the 
facts and attitudes test. Eye’s conclusions were 
as follows: 

“The intensity of approval or disapproval 
of the school or the school program is not an 
index to the number of facts that the public 
knows about the school. Among the group 
in the community knowing the least number 
of facts about the school, there is slight re- 
lationship between fact and opinion. Among 
the group knowing the most facts about the 
schools, no relationship appears between fact 
and opinion. The time-honored assumption 


that facts are the prime factors in influencing 

53 Bardwell, R. W. Measuring Lay Attitudes Toward 
Public Education (unpublished dissertation) University of 
Wisconsin, 1939, p. 89. 
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= opinion does not hold when the re- 
ationship between fact and opinion is sub- 
jected to measurement and statistical treat. 
ment.”’* 


One of the researches in this field using cross- 
section sampling methods is presented by Rope 
in his book, dated 1941, on Opinion Conflict 
and School Support. This study is an excellent 
discussion of public opinion measurement tech- 
niques as applied to education. In this study 
approximately 1,400 respondents were inter- 
viewed by upper classmen registered with the 
student employment service at the University 
of Pittsburgh. Each interviewer was assigned a 
certain number of interviews divided according 
to census tracts. One out of every ten inter- 
views were rechecked to determine the accuracy 
and reliability of interviewers. 

His study was an attempt to evaluate the at- 
titudes of citizens in Pittsburgh towards the 
support of education. He had thirteen ques- 
tions in addition to background information 
on the ballot. Among his conclusions he states: 

—— research has immediate implica- 
tions for the practicing education administra- 
tor who is deeply aware of the need to main- 
tain a democratic public relations program. 
First, if mew educational policies are con- 
templated, opinion research offers a means 
whereby the degree of public understanding 
and acceptance of the — course of 
action may be ascertained. Second, through 
properly conducted opinion research, chan- 
nels of communication are established 
through which new educational policies may 
be suggested by the public. Third, through 
opinion research, weaknesses in the public 
relations program of a school system may be 
detected and strengths may be assessed. 
Fourth, to provide for opinion research, cer- 
tain structural changes in administrative or- 
ganization are desirable. From the Pitts- 
burgh study can be drawn illustrations that 
suggest applications of opinion research.”* 


Rope suggests that in a large school system 
the responsibility for adjusting the school to 
community needs and to assist in carrying out 
an adequate public relations program an addi- 
tional position should be created. He states: 

“His title is not particularly important, al- 
though Assistant Superintendent in Charge of 


#4 Eye, Glen G. Lay Attitudes Toward Education as Ex- 
pressed in the Relationship of Beliefs, Facts, and Sources of 
Authority (unpublished dissertation) University of Wisconsin, 
1942, pp. 112-4. 

#5 Rope, F. T., op. cit., p. 135. 
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School-Community Relations might be an apt 
designation. Among his functions would be: 
(1) the conduct of a continuous program of 
opinion appraisal; (2) articulation of the 
work of the schools and social agencies; 
(3) the development of adequate and 
attractive publicity; (4) the guidance of 
lay councils; (5) liaison between schools and 








Chapter III 





OPINION TOWARD EDUCATION 231 


organizational groups — business, civic, re- 
ligious, and patriotic; and (6) promotion of 
professional relations with state and national 
agencies which deal with problems of educa- 
tion, youth, relief and other matters with 
which public schools must be directly con- 
cerned, "36 


#6 Rope, F. T., op. cit., p. 144. 





Background of Education in Montreal 


In May, 1945, the Montreal Protestant School 
Board was without sufficient funds to give the 
teachers new contracts for the coming school 
year and the 1,400 teachers were dismissed. All 
during the summer of 1945, paid advertise- 
ments appeared in the papers presenting points 
of view of the school board as well as those 
of the teachers for solving the financial diffi- 
culties. Sharp differences of opinion were ex- 
pressed by educational and lay community 
leaders concerning the financing of education, 
organization, buildings, curriculum, and like 
questions. 

The following quotations taken from the 
Montreal Daily Star and The Gazette refer 
primarily to problems of school support arising 
out of a system of denominational school or- 
ganization. There are many problems in this 
area that need to be studied in educational or- 
ganization and administration, but this investi- 
gation was limited to an opinion survey of the 
basic goals of education desired by citizens of 
Montreal. Any attempt to study the problems 
of organization and administration of Protes- 
tant, Catholic, or Jewish education would re- 
quire the cooperation and approval of the many 
different school boards. One of the news- 
paper accounts points out there are 11 Protes- 
tant school boards in addition to the Central 
School Board. All discussions with school 
board members and educational leaders tended 
to confirm the belief that a study of common 
objectives of education would be more profit- 
able than to become involved in the highly 
controversial political questions immediately 
facing the schools. 


and Procedure Used in Conducting Investigation 





and the Gazette are as follows: 


Quotations from the Montreal Daily Star 


“PREMIER URGED TO RESCUE 
SCHOOLS — Resolution asking that the 
provincial government give immediate at- 
tention to the immensity of the problems aris- 
ing from the financial situation of the Mon- 
treal Protestant Central School Board.”’! 

“MEETING DEMANDED ON SCHOOL 
CRISIS—Feel Protestant rate payers will in- 
sist that local boards follow Outremount, and 
Westmount example. The emergency com- 
mittee of the Montreal Protestant Teachers’ 
Federation in a statement yesterday put it 
up to the _ to decide whether or not 
the mass dismissal of some 1,400 teachers 
was to be rescinded.’ 

“HOME AND SCHOOL PRESIDENT 
LISTS POSSIBLE SOLUTIONS TO IM- 
PASSE—The first solution as he saw it was 
for the central board to renew the contracts, 
borrowing the additional money from the 
banks to pay the salaries of the teachers for 
a whole year, provided the banks would loan 
the necessary funds. The second solution 
was for the central board to admit its in- 
ability to handle the financial situation and 
disband, having the provincial government, 
which had created the body, responsible for 
the maintenance of teachers’ salaries. Third, 
Mr. Patience saw the board continue to ignore 
the teachers’ situation and close the schools. 
The money, he said, must come from the 
Quebec provincial government. Local tax- 


payers could not pay more—the new cen- 


1 The Gazette, June 2, 1945, Montreal, Canada, p. 1. 
2 Op. cit., August 10, 1945, p. 1. 
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tral board if his opinion, combining all dis- 
trict school boards, had great ibilities for 
increased economy of — and better 
services, centering all ds under one 
head.” 

“SCHOOL TO OPEN SEPT. 4TH WITH 
FUNDS FOR 3 MONTHS—The Central 
Board is preparing to employ any pay fuli 
salary to each of its teachers on a month-to- 
month basis until Nov. 30th, when its funds 
will be exhausted.’"* 

“ZIONIST LEADER WILL SPEAK AT 
BANQUET—Now entering its 32nd year, 
the Jewish People’s School has already had 
from 7,000 to 8,000 children studying the 
Jewish courses alone during the past three 
decades. The English-Jewish day school 
features a combined curriculum of Jewish 
courses and regular seventh-grade studies.’ 


“SOLUTION NEAR IN PROTESTANT 
SCHOOL CRISIS — The Central School 
Board, it was stated again emphatically to- 
day, will be only too glad to rescind the 
dismissal notices, thus bringing into force 
the 12-months’ contracts, just as soon as the 
money is made available to pay the teachers. 

Had the board not acted as it did, the 
Protestant school system could have been 
forced into bankruptcy after the end of 
November when funds would not have been 
available to pay the teachers, it was pointed 
out.’"6 

“CATHOLIC SCHOOL BOARD RE- 
FUSES TO SIGN COLLECTIVE AGREE- 
MENT—The executive council of the French 
teachers’ group headed by Leo Guindon, pres- 
ident, met the Catholic School board com- 
missioners in a last attempt to effectuate a 
settlement of the salary dispute which 
threatens to paralyse the education of 100,000 
French-speaking children, if no immediate 
solution is found.””? 

“JEWISH SCHOOL PLEA VOICED— 
Exclusion of Jewish children from Outremont 
Protestant schools would add still further 
to the financial problem of the school system 
in that city. 

Because Jewish children are educated in 
Outremont Protestant schools, that system 
receives $97 for each Jewish child, in school 


s . 
ooh cit., August 10, 1945, p. 


1. 
Gazette, August 18, 1945, Montreal, Canada, p. 1 
5 The Montreal 


ily Star, August 22, 1945, Montreal, 
Canada, p. 17. 
* The Montreal Daily Star, August 20, 1945, Montreal, 
Canada, p. 1. 
™ The Gazette, August 31, 1945, Montreal, Canada, p. 13. 
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taxes from Jewish proprietors and the neutral 
panel, the speaker stated. Protestant rate- 
payers only make up $47 for each Protes. 
tant child, he said. Thus through Jews 
comes a contribution more than twice what 
Protestants pay. The only way in which 
Jewish children could be said to be contrib. 
uting to a deficit was through the fact that 
it cost $124 to educate each pupil.’ 


THE Ciry OF MONTREAL 


Montreal is a large metropolitan city whose 
population according to the 1941 census is 
approximately 900,000 people. The Montreal 

amber of Commerce estimate of the popula- 
tion for the year 1945 was 1,333,000 for the 
city of Montreal and 1,537,000 for the metro- 
politan area. It is one of the two largest cities 
in Canada located on an island that is ap- 
proximately 30 miles long and has an average 
width of 4 miles. 

“The Montreal metropolitan area includes 
7 cities, 20 towns, and 17 rural municipalities. 
Thus the whole metropolitan area includes no 
less than 45 separate administrative divisions. 
Montreal has two Universities, 4 specialized 
schools, 11 classical colleges for boys and 7 
for girls, 12 high schools, 243 Catholic primary 
school and 47 Protestant ones. The average 
earning of a Montreal family for 1945 was 
$1,528." The city is predominately French, 
but almost 50 per cent of the people speak 
both English and French. The 1941 census 
information shows that approximately 78 per 
cent are Catholic, 6 per cent are Jewish, and 
16 per cent are Protestant. 


PrEviouS SURVEYS OF MONTREAL SCHOOL 
SYSTEM 


A search was made of the McGill University 
Library for previous studies related to this 
topic. Discussions were held with a number 
of the McGill University faculty members in the 
departments of education, psychology, ¢co- 
nomics, and sociology in an attempt to clarify 
the purpose and plan of the study and to find 
previous published or unpublished research. 

Three surveys were found relating to the 
Montreal school system. They are: Report of 
the Quebec Protestant Education Survey, by 
W. A. F. Hepburn,’ chairman of the survey, 


* The Montreal Daily Star, March 9, 1946, p. 1. 


® The Gazetie, February 11, 1946, p. 3. 
1° Hi W. A. F. Report of the Quebec Protestant 


Education Survey, 1938. 
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Guidance for the High School Sy A Study 
of the Quebec Secondary Schools, by E. C. 
Webster," and Las Reformes De L’Enseigne- 
ment Premaire, by Joseph Page.'* 

Briefly the Montreal school system is as fol- 
lows. It is organized on the basis of denomina- 
tional or religious schools. The Catholics and 
Protestants have the responsibility of providing 
their own school systems, which a 9 Bn * 

rted largely by pro taxes an 
rion fas Be. Phen the child is in high 
school. High school graduation usually means 
the completion of the eleventh grade or the 
Junior Matriculation. A student can continue 
through the twelfth grade and complete the 
Senior Matriculation. This twelfth grade is 
considered the first year of college in a tradi- 
tional four year course. 

The curriculum is largely the college prepara- 
tory course and the Catholic schools have some 
resemblance to that of Continental French 
dassical education. Critics of the Montreal 
school system have contended that there is 
only one course of study and those pupils who 
cannot profit from it are dropped. Less than 
50 per cent of those pupils graduating from 
elementary school go on to finish high school. 
Webster observed that “Only 68 per cent of 
those entering Grade VII commence Grade 
VIII” and that children “‘are rejected by an 
educational system which graduates some thirty 
of every hundred boys and girls fed into it.” 


ORIGIN AND ORGANIZATION OF EDUCATION 
IN MONTREAL 


The system of Protestant and Catholic Edu- 
cation each supported by tax funds is embodied 
in the British North America Act of 1867. It 
states as follows: 

“In and for each Province the Legislature 
may exclusively make Laws in relation to 
Education, subject and according to the fol- 
lowing Provision: 

1. Nothing in any such Law shall preju- 
dicially affect any Right or Privilege with 
respect to Denominational Schools which 
any Class of Persons have by Law in the 
Province at the Union. 

. All the Powers, Privileges, and Duties at 
the Union by Law conferred and im- 
posed in Upper Canada on the Separate 


12 Webster, E. C. Guidance te; the High School Pupil, 
ed of Quebec Secondary Schools. cGill University, 
1? Page eo Les Reformes De L' Enseignement Premaire, 
Rapport De L’ mete De L’ Alliance Catholeque Des Pro- 
fesseurs. Montreal, 1941. 
1® Webster, E. de op. cit., p. &. 
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Schools and Schoo! Trustees of the 
Queen’s Roman Catholic Subjects shall 
be and the same are hereby extended to 
the Dissentient Schools of the Queen’s 
Protestant and Roman Catholic Subjects 
in Quebec. 

. Where in any Province a system of Sep- 
arate or Dissentient Schools exists by Law 
at the Union or is thereafter established 
by the Legislature of the Province, an 
Appeal shall lie to the Governor-General 
in Council from any Act or Decision of 
any Provincial Authority affecting any 
Right or Privilege of the Protestant or 
Roman Catholic Minority of the Queen’s 
Subjects in relation to Education.’’'* 


Webster describes the organization of the 
Montreal School System as follows: 


“In the Province of Quebec, there is a 
Superintendent of Education but no Minister 
of Education. The Provincial Secretary, who 
also controls technical and industrial educa- 
tion, represents this Department in the 
Cabinet. An English and a French secretary 
support him as deputy ministers. The former 
is the statutory Director of Protestant Educa- 
tion. 

Two executive committees are co-ordinated 
in a Council of Education. One is Roman 
Catholic, the other Protestant. The Protes- 
tant Committee of the Council of Education 
consists of a number of members appointed 
by the Lieutenant-Governor-in-Council to- 
gether with seven associate members, one of 
whom is a representative of the Provincial 
Association of Protestant Teachers of Quebec. 
These committees sit separately. Their in- 
dependent powers are so complete that joint 
meetings are rare and occur only when school 
questions arise which affect the interest of 
both Roman Catholics and Protestants. 

Each committee independently regulates 
the organization, administration, and disci- 
pline of their respective schools, the duties 
of school inspectors, and of the Central Board 
Examiners. Each has the responsibility of 
authorizing text books for use in schools of 
that faith, and no deviations from this 
authorized list may be made without the 
consent of the committee concerned. Edu- 
cation is governed in each municipality by a 
Board of School Commissioners. In certain 
of the larger Centres, including Montreal, 


1* McDclokie, H. Camadian Government and Politics, 
Toronto, Canada: Longsmans, Green and Company, p. 293. 
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Westmount, Quebec, and Sherbrooke, inde- 
dependent Boards of Commissioners are se- 
lected for both Protestants and Roman 
Catholics. By virtue of this organization the 
Protestants and Roman Catholics are able to 
conduct their own schools, and operate in- 
dependently of one another.’’?® 


There are in Montreal 11 Protestant school 
boards and 1 Central board. In many aspects of 
school administration the local board and the 
central board find their powers overlapping. 
The Hepburn school survey observed that: 


“Each of the local boards was deprived of 
its power to raise its own local revenue, and 
the resources of all were pooled. But each 
board was continued in existence and in the 
possession of most of the other powers which 
it had hitherto exercised. It could still 
appoint and pay its teachers, although the 
number of teachers employed and the scales 
of salaries had to be approved by the Central 
Board.”2* 


The purpose of this investigation was not to 
study in detail the organizational and adminis- 
trative functions of the separate Catholics and 
Protestants Boards but rather to determine what 
type of education or school experiences the citi- 
zens of Montreal wish to have for their chil- 
dren. 

There are several conclusions of the Hepburn 
report that should be cited: 


“1. Nature study, science, home eco- 
nomics, handwork, art, music, and social 
studies should receive more attention than 
is now given to these subjects. 

2. Inasmuch as the personal, moral and 
social development of the pupil is one of 
the major ideals of education, the present 
policy with regard to religious instruction 
should be continued, and the provisions made 
for religious exercises and Bible instructions 
should be faithfully observed. 

3. The present course of study on the 
Bible should be revised and extended to 
cover the high school grades, and in these 
grades at least a period a week should be 
devoted to it. 

4. Games and sports should be encour- 
aged not only for their health value, but as 
a moral training, provided the emphasis is 
placed on games and sports in which all play 
their part. 


18 Webster, E. C., op. cit., p. 8. 
3® Hepburn, W. A. F., op. cit., p. 33. 
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5. That systematic provisions should be 
made for the study of current events.”’27 


Additional recommendations of the sury 
committee were to provide an extension of the 
services that the schools can render to the 
public, provide evening instructions for adults, 
and provide opportunity for adult vocational 
education. The committee recommends an ex. 
tension of the curriculum in the fields of art, 
music, drama, craft-work and physical education, 

Webster, in his conclusions, points out that 
there is but one course for students to take and 
this does not provide sufficient alternatives to 
meet individual differences in students. He 
says: “There exists only one secondary school 
course and this is geared so closely to the older 
faculties of the University that it now benefits 
no more than thirty per cent of students and 
perhaps only twenty per cent.”18 He suggests 
that there are two alternatives, that of lowering 
standards or providing a wider choice in the 
curricular offering. He says, “A broadening 
of curriculum is the preferable alternative. It 
implies, however, radical educational changes, 
a re-education of teachers, parents and school 
authorities, and a modernization of curriculum. 
The dual educational system in Quebec is com- 
plex, the Provincial Secretary, not the Protestant 
educationists, is responsible for technical edu- 
cation.’"?® 

Even the teaching staff recognize the limited 
offering in both the Protestant and Catholic 
schools. Page in his study of the attitudes of 
the Catholic teachers, found dissatisfaction 
in the organization and curricular offering of 
the Catholic schools. 

Webster states that: “The teachers recognize 
the inflexibility of the present high school sys- 
tem and support the contention that Quebec has 
in reality only one high school course. They 
also state that the elective subjects do not pro- 
vide alternatives satisfactory to tp = lacking 
in the particular abilities required of matricula- 
tion students.”’?° 


PROCEDURE FOR CONDUCTING THIS 
INVESTIGATION 


In planning the interview schedule, discus- 
sions with many parents of school children, 
teachers, and community leaders were of help 
in focusing attention on the important prob- 


11H A. F., op. cit., pp. 297, 300, 302. 
C., op. cit., p. 114. 
C., op. cit., p. 116. 
C., op. cit., p. 118. 


1® Webster, 


, W. 
18 Webster, E. 
E. 
2° Webster, E. 
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lems and issues. A list of tentative questions 
were discussed with several educational and 
lay leaders to make sure that the more impor- 
tant issues and objectives were covered. e 
questions had to be simple —_ so that all 
levels of the population could understand them. 
The meaning of the words had to be identical 
for both the French and English ballots. 

Assistance in wording of the questions ob- 
tained from two attitude scales toward public 
education: First, What Do You Believe About 
Public Education, A Scale for Discovering Be- 
liefs in Regard to the Public Schools,** by John 
Guy Fowlkes and Richard W. Bardwell; and 
second, What Should Our Schools Do,” by 
Mort, Cornell and Hinton. However, many of 
the items on these scales are designed to meas- 
ure a different type of thinking toward edu- 
cation such as one finds in a United States cul- 
ture. The items that were used on the inter- 
view schedule had to be applicable to a bi- 
lingual, biracial, and denominational school 
culture. 

Further assistance was secured from persons 
more experienced in public opinion measure- 
ment in Canada, to get the proper word mean- 
ing of the questions, thus insuring a better un- 
derstanding by the respondent. For example, 
instead of referring to the problem of the re- 
lation between the French and English as race 
relations, this problem is called one of national 
unity. Item four on the interview schedule is 
a question on national unity. 

After the items were selected the ballot was 
then pre-tested by conducting about 25 inter- 
views in the English speaking section of the 
city, to make sure that each question was prop- 
erly understood and to get additional criticism 
of the ballot as a whole. The questions were 
then translated into French, with some difficul- 
ty in finding synonyms which have the same 
cultural meaning, and the items were pre-tested 
in the French speaking and bilingual sections of 
the city by a bilingual interviewer to insure 
proper understanding of questions by respond- 
ents. 

It was recognized that some items differ- 
entiated respondent opinion sharply and other 
items differentiated very little. These items 
which differentiated little were kept in the bal- 
lot because opinion on these questions appears 


*1 Fowlkes, John Guy and Bardwell, R. W., What Do 
You Believe About Public Education? A Scale for Discovering 
Beliefs im Regard to the Public Schools, 1939. 

22 Mort, Paul R., Cornell, F. G., and Hinton, Norman 
H., What Should Our Schools Do? A Poll of Public Opinion 
on the School Program, (New York Bureau of Publication, 
Teachers College, Columbia University, 1938). 
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in contrast to prevailing school policy and 
practice. No attempt was made to construct an 
attitude scale or test in which the items would 
differentiate on a continuum for all five re- 
sponses. For —, if nine out of ten re- 
spondents approved increased vocational guid- 
ance in schools, this item was included because 
of the difference between the opinions of the 
lay public and school practice. 

In deciding upon the _—- allocation of 
interviews in a diversified city like Montreal, 
it is helpful to make use of previous opinion 
polls conducted in the city in order to obtain 
a representative sample. Sampling errors are 
most easily discovered when the results are 
tested against election returns. Elections thus 
become the test to determine whether the sample 
was adequate and representative of the area 
to be polled and studied. 

In the summer of 1945, a group of bilingual 
interviewers working for the Canadian Institute 
of Public Opinion, conducted a poll of opinion 
in Montreal concerning the Dominion election 
held during July. The results based on ap- 
mang vag 450 interviews were in error by 
ess than 2 per cent in comparison with election 
returns. 

This previous experience was of help in the 
selection of a stratified sample. Samples and 
sampling procedures need pre-testing as well 
as does wording of the question. 

Four bilingual interviewers, all graduate stu- 
dents in the department of psychology at the 
University of Montreal and with previous ex- 
perience in polling procedures, were used in 
obtaining the sample. The sample consisted 
of 344 interviews costing approximately 35 
cents per interview. The survey was conducted 
from April 8th to 16th, 1946. 

Interviewers were instructed to make con- 
tact with respondents in their homes in cer- 
tain designated sections of the city. For ex- 
ample, one interviewer might be instructed to 
get 30 interviews in a section known to be 
primarily below average in income group, 
French and Catholic, and to balance respondents 
according to sex and age groups. Interviewers 
were then free to select their own respondents 
within the limits of those controls. 

By definitely allocating certain areas in the 
city where interviews were to be conducted, one 
insures a more representative geographical dis- 
tribution of the sample, and does not rely so 
much on an interviewer's judgment in evaluat- 
ing social status or economic classification. If 
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interviewers are not carefully instructed, espe- 
cially in classifying economic status of respond- 
ents, they tend to have a disproportionate num- 
ber of interviews from the middle and upper 
economic groups which live in the well-to-do 
sections of the city and from whom information 
is more easily secured. 

In a public opinion study, interviews take 
more time at the beginning, until the inter- 
viewers become thoroughly familiar with the 
questions. Again when the sample is almost 
complete, it may take time to find respondents 
according to certain controls. When the sample 
is about complete and compares favorably with 
census, social service or other criterion data, 
it sometimes becomes necessary to send an in- 
terviewer to find respondents according to spe- 
cific controls. For example, one might need 10 
interviews from men, in the r section, where 
respondents are primarily English speaking. 


SizE OF SAMPLE 


A sample is large enough in size when an 
increased number of cases fails to produce any 
significant differences in results. In designing 
the sample, it was planned to have two parallel 
forms of the sample and each representative ac- 
cording to the control factors. In other words, 
is there any difference between a sample one 
half as large or 172 cases, and the final one 
of 344 cases? The ballots were hand-tabulated 
for items 2, 7, 13, and 19, and no significant 
differences were found between the raw scores 
for the two parallel forms. An increased num- 
ber of interviews would not have significantly 
changed the results. Later when the ballot 
was transferred to the I. B. M. cards for count- 
ing and sorting, a comparison was made for 
all twenty-two items and there was no signifi- 
cant difference between the two parallel 
samples. Other statistical techniques to deter- 
mine whether the sample is large enough and 
confidence limits for percentages are presented 
in chapter four. 

Information on the ballot was planned to 
be easily transferred to the I. B. M. cards for 
counting and sorting. The first 22 rows on 
the cards were used for the items on the ballot. 
The next seven rows were used for coding 
background factors. 

Thus it was possible to divide the cards ac- 
cording to men and women, and then sort the 
responses for each of the 22 items. The cards 
were then assembled and redivided according to 
the other background factors of age, language, 
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social status, religion and education. For each 
of these background factors there were 3 sub. 
groups. When the cards were sorted according 
to age, there were 3 different groups, the 18-29 
years, 30-49 years, and 50 years and over. The 
cards were then put through the sorter and 
counter for each of the 22 items according to 
age groups. Thus it was possible to compare 
responses for each item according to age group. 
This same procedure was repeated for each of 
the 6 background or control factors used in the 
investigation. 

Reference is made to Appendix “A”, which 
is the complete ballot used, with English and 
French translations. 


APPRAISING THE REPRESENTATIVENESS 
OF THE SAMPLE 


The purpose of stratified sampling is to ob- 
tain a cross-section of the population universe 
that is to be studied, and should represent a 
true miniature of the total population. For 
this purpose 3 background fon, those of 
sex, age, and religion, were carefully controlled. 
Social status was partially controlled, but with- 
out the most objective criterion with which to 
ne a the sample. Education and language 
tend to be representative by the process of ran- 
dom sampling, but there was no objective cri- 
terion with which to make comparisons. 

Table I compares census information with 
that of the sample for sex, age, and religion. 
It is evident that the sample is representative 
for religion with less than one per cent differ- 
ence between the sample and the census data. 
For sex the difference between the sample and 
the criterion is about 11/4 per cent. The greatest 
difference between the sample and the criterion 
are found in the age group. Here the sample 
is off 2.46 per cent for the 18-29 year group, 
3.40 per cent for the 30-49 year group, and 5.86 
per cent for the 50 year and over group. There 
is no attempt made to minimize the discrep- 
ancy between the sample and the criterion; 
however, because the numbers were small for 
the 50 years and over group, 4 or 5 additional 
interviews in this group would bring the per- 
centage differences for all three groups in closer 
approximation with that of census information. 

A further comparison is made to determine 
the goodness of fit for background factors of 
sex, age, and religion by using the Chi-Square 
Test. Table II shows these comparisons, and 
appendix “B” further explains the nature of 
the Chi-Square Test. 
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TABLE I 
COMPARISON OF BACKGROUND Factors OF SEx, AGE AND RELIGION 
FOR MONTREAL WITH SAMPLE STUDIED 
Per cent of Population 
Population Number City of Sample Difference 
in in Montreal Studied in 
Montreal Sample Percentage 
Sex 440,701 173 48.80 50.29 1.49 
ts «40 266 hee dee esneseee 462,306 171 51.20 49.71 1.49 
SE doateeeescutveves oe — — —_—— ; 
DE Ala née sbsereshuwesss 903,007 344 100.00 100.00 
Age 200,881 118 31.84 34.30 2.46 
- f Qe irre cere 268,272 158 42.53 45.93 3.40 
ff SPererrrer Tere rrr 161,659 68 25.63 19.77 5.66 
50- yrs. G& OVET ....csecccees — — — 
RS ee 630,812 344 100.00 100.00 
Religion 699,885 269 78.20 78.20 00 
Eee ee 144,369 57 16.13 16.56 43 
ieee ab mugs abihin 50,772 18 5.67 5.23 34 
MEE, 3606600 sesnisnscesees —. — oat 
ae ee 895,026 344 99.99 99.99 








TABLE Il 


CuI-SQUARE TEST TO DETERMINE GOODNESS OF 
Fir oF SAMPLE wirH CENSUS INFORMATION 
FOR CERTAIN BACKGROUND Factors 











Background Value of Probability 
Factor Chi-Square Limits 
Te @anene-s .08 70 P 80 
OE ceases 1.8 30 P 4.50 
Religion .. 03 98 P 4.99 








The numbers in the percentage column of 
this table give the upper and lower limits of 
the probability that as large a Chi-square would 
be obtained by pure random sampling of the 
population ; or, in other words, the probability 
that a worse fit would be obtained by random 
sampling. The chi-squares are not large enough 
to reject the — that our sample is rep- 
resentative of the population of Montreal. 

It would perhaps be better to describe the 
three sub-groups under social status as below 
average, average, and above average. To make 
the discussion more understandable, the terms 
used are poor, average, and wealthy. To per- 
sons unfamiliar with public opinion measure- 
ment, there would be a tendency to distribute 
these proportions according to a symmetrical 
curve, such as 25 per cent wealthy, 50 per cent 
average, and 25 per cent poor. Cantril points 
out that: “A rough scale to bear in mind is 
that the upper-income group is about 15 per 
cent of the population, the middle-income 


group is about 35 per cent, and the lower- 
income group about 50 per cent.” The sample 

2% Cantril, Hadley., op. cit., p. 152. 
used in this study had 16.86 per cent in the 
wealthy group, 39.53 per cent in the average 
group, and 43.60 in the poor group. The per- 
centages in the sample for social status sub- 
groups of Montreal closely approximate social 
service estimates and Canadian Institute of Pub- 
lic Opinion estimates of social status. All of 
the 4 interviewers had previous experience in 
public opinion interviewing and estimating the 
social status of a respondent. 

It is difficult to accurately determine the 
number of persons who are bilingual in Mont- 
real, that is, who can speak both French and 
English. First of all, what degree of competen- 
cy must one have in both languages to be con- 
sidered bilingual? Chamber of Commerce esti- 
mates that yg re | 50 per cent of the 
population of Montreal are bilingual. One 
finds more bilingualism in the age groups over 
10 -and under 50. The sample studied had 
25.87 per cent in the “French only” group, 
19.77 per cent in the “English only” group, 
and 54.36 per cent in the bilingual group. 
Census information was not applicable for this 
control because: (1) it is over 5 years old, 
(2) the breakdown was for the total popula- 
tion rather than by the age groups covered by 
the sample, and (3) Montreal has increased 
by approximately 1/, in population since the 
1941 census. Interviewers merely asked re- 
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spondents their language and could not attempt 
to check the accuracy of answers. 

It is difficult to get accurate statistical in- 
formation or estimates of the level of educa- 
tion for the population of Montreal. Checks 
were made with most available sources of in- 
formation for these statistics. The division of 
elementary, some high school, and finished 
high school divided the population into the 
most meaningful groups. In the Montreal area, 
one finds different terms used to describe levels 
of educational attainment. For example, there 
are many secondary schools that are called col- 
leges which have a student body in the age 
group from 14 to 17 years of age. 

To ask a respondent how far he or she has 
gone in school raises a question of social pres- 
tige, and therefore it is difficult to get true 
and accurate information. As a further check 
in classifying responses, the interviewers asked 
at what age the respondents quit school. The 
sample studied had 42.44 per cent in the “ele- 
mentary school” group, 23.55 per cent in the 
“some high school” group, and 34.01 per cent 
in the “finished high school” group. 

One may conclude that by getting a repre- 
sentative sample held in proper proportions for 
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sex, age, religion, and social status, by the proc- 
ess of randomization, one will get approxi- 
mately a representative cross section for the 
background factor of education. 

A statistical device to overcome any differ. 
ences between the sample characteristics and 
those of the true criterion may be eliminated by 
weighting procedures. That is, by properly 
weighting the sample characteristic that one 
finds is at variance with the true population pro- 
portion, one can generalize regarding the total 
group being studied, even though the sample 
is not completely representative. The errors 
for age groups were not large enough in this 
study to use any weighting procedure. 

In view of the data presented in Tables | 
and II and from the further discussion of the 
control factors of social status, language, and 
education, one can assume that the sample stud- 
ied tends to approximate the true proportions 
for background factors for Montreal. No at- 
tempt is made to minimize the inadequacy of 
the criteria to which the sample is being com- 
— The statistical treatment of confidence 
imits on percentages presented in Chapter 4 
is a further check limiting caumntel gen- 
eralizations from the data studied. 


Chapter IV 


Analysis of Respondent Opinion 


The second major objective of the study 
here reported was to make a statistical analysis 
of the respondent opinion toward the various 
questions raised on the interview schedule. The 
analysis was made first for the entire popula- 
tion of Montreal and then broken down for 
each item. Finally, each item was analyzed ac- 
cording to its ability to discriminate according 
to certain background factors. 

On the orignial ballot a 5 point scale was 
used to discriminate intensities of opinion re- 
sponse. Most of the items were checked by the 
interviewer as either ‘strongly approve’’, ‘‘ap- 

rove”, “no opinion”, “disapprove’’, or “strong- 
y disapprove’. For a few of the items, other 
classifications had to be used such as in the 
case of item twenty where the responses to be 
checked were: One,—"'strongly denomination- 
al”, Two, “denominational”, Three, — “no 


opinion”, Four, — “secular”, Five, — strongly 
secular”. 

For most of the ballot, columns one and 
two which are “strongly approve” and “‘ap- 
prove” have been added together and columns 
four and five were also added. Research by 
Lickert and Murphy has shown that a 3 point 
scale correlates highly with a 5 point multiple 
choice. This coefficient of correlation was 
found to be approximately .92. 

It was further necessary to convert the 5 
point scale into a 3 point scale in order to have 
sufficiently large numbers for each response 
to make possible certain statistical analyses 
which seemed desirable. 

Table III is an analysis of opinion response 
towards each of the twenty-two items on the 
interview schedule. 
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TABLE Ill 


RELIABILITY OF RESPONSES TO ITEMS ON INTERVIEW SCHEDULE 


OPINION TOWARD EDUCATION 











Interval Esti- 
Standard mate in Per Cents* 
Per cent Error of (Confidence 
Description of Item N= 344 Per Cent Coefficient .95) 
1. Is education improving 
Yes 71.80 2.42 76.45 — 67.15 
No Opinion 3.49 
No 24.70 
2. Research and Experimentation in 
Education 
Approved 88.38 1.72 91.75 — 85.01 
No Opinion 4.94 
Disapproved 6.69 
3. Physical punishment for school 
children 
Approved 34.31 
No Opinion 3.20 
Disapproved 62.50 2.60 67.59 — 57.41 
4. Increased social studies emphasis 
on national problems 
Approved 84.01 1.97 87.87 — 80.15 
No Opinion 6.11 
Disapproved 9.88 
5. Increased social studies emphasis 
on international problems 
Approved 64.25 2.58 66.83 — 61.67 
No Opinion 6.40 
Disapproved 29.36 
6. Effect of new school buildings on 
attitude toward home 
Approved 75.59 2.31 81.12 — 71.06 
No Opinion 5.81 
Disapproved 18.61 
7. Increased physical culture and 
athletics 
Approved 95.35 1.13 97.56 — 93.14 
No Opinion 2.03 
Disapproved 2.61 
8. Increased extra-curricular 
activities 
Approved 92.15 1.44 94.97 — 89.33 
No Opinion 2.91 
Disapproved 4.94 
9. Increased emphasis on industrial 
education 
Approved 87.21 1.80 90.74 — 83.68 
No Opinion 8.14 
Disapproved 4.65 
10. Changes in the school program 
involving additional money 
Approved 60.47 2.63 65.62 — 55.32 
No Opinion 10.76 
Disapproved 28.78 
11. Increased medical and dental 
services 
Approved 89.25 1.67 92.52 — 85.98 
No Opinion 3.20 
Disapproved 7.56 
12. Permit speakers ,in schools who 
express minority opinions 
Approved 59.60 2.68 64.85 — 54.35 
No Opinion 10.76 
Disapproved 29.65 
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RELIABILITY OF RESPONSES TO ITEMS ON INTERVIEW SCHEDULE 





Per cent 
Description of Item N=344 


Interval Esti- 
Standard mate in Per Cents* 
Error of (Confidence 
Per Cent Coefficient .95) 





13. Religion versus education for 
character building 
Religion 49.42 
No Opinion 9.59 
Education 40.99 
. Extension of free education beyond 
high school 
Approved 77.62 
No Opinion 9.59 
Disapproved 12.79 
. Increase teachers’ salaries in 
Montreal 
Increase 66.86 
Remain the same 31.40 
Decrease 1.74 
Increased provincial support of 
education 
Approved 80.81 
No Opinion 13.66 
Disapproved 5.52 
. New and modern school buildings 
result in better education 
Approved 46.22 
No Opinion 10:77 
Disapproved 43.01 
. Continue the same or increase 
religious education in the schools 
Approved 76.74 
No Opinion 7.28 
Disapproved 15.98 
Increased vocational guidance 
Approved 93.60 
No Opinion 2.03 
Disapproved 4.36 
. Secular versus Denominational education 
Secular 29.65 
No Opinion 13.37 
Denominational 56.97 
. Elected versus appointed 
school board members 
Elected 54.65 
No Opinion 18.60 
Appointed 26.74 
. Adjusting school offering versus 
maintaining standards 
Adjust school offering 54.65 
No Opinion 5.52 
Maintain Standards 39.82 


54.69 — 44.15 


80.03 — 73.21 


71.82 — 61.90 


84.97 — 76.65 


51.49 — 40.95 


81.21 — 72.27 


96.17 — 91.03 


34.47 — 24.83 


59.90 — 49.40 


59.90 — 49.40 





* The figures in this column were obtained by multiplying the standard error of the percentage by 1.96. 
This sum was then added or subtracted to the response percentage to obtain confidence limits of 95 per cent. 


The twenty-two items on the ballot could be 
grouped together into major classifications such 
as curriculum, school buildings, organization, 
supervision, administration, finance, and others. 
However, for clear discussion on opinion re- 
sponse, it appeared more desirable to treat each 


item separately without attempting any classifi- 
cation. 

In item one, 71.80 per cent of the population 
thought that education had improved since they 
had attended school, 3.49 per cent were of no 
opinion, and 24.70 per cent did not see signifi- 
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cant improvement. The standard error of the 
“approved” | paper. was 2.42 per cent. The 


formula used for computing this value is: 
/PY 
ea y= 
N 


where p represents the percentage in favor, q 
represents the percentage of all other re- 
sponses, and N equals the total number of 
responses. This was computed as follows: the 
71.80 per cent was multiplied by the sum of the 
“no opinion” and “disapprove” responses. Thus 
71.80 times 28.20 equals 2024.76. This sum 
was then divided by the total number of ballots 
which was 344, giving a result of 5.89. The 
square root of this number is 2.42, which 
equals the standard error. Thus one can say 
that if an infinite number of samples of this 
size were taken at random, in approximately 
sixty-eight per cent of the samples the favorable 
opinion response to item one would lie between 
71.80 plus or minus 2.42 per cent. In order 
to determine the confidence limits at the con- 
fidence coefficient .95, the standard error was 
multiplied by 1.96 or approximately two sig- 
mas. This sum plus or minus gives us the in- 
terval estimate in per cents at the .95 confidence 
level. Thus in repeated samples ninety-five 
times out of a hundred the approved response 
would be between 67.15 af 76.45 per cent. 

For item two, respondents in Montreal over- 
whelmingly —— of research and experi- 
mentation in education with 88.38 per cent in- 
dicating “approve” and 6.69 indicating “disap- 
prove’”’. 

Opinion appeared to be more evenly divided 
among respondents in Montreal for the ques- 
tion of physical punishment for school children 
with 34.61 per cent indicating “approve” ‘and 
62.50 per cent “disapprove”. 

Items four and five compared respondent 
opinion toward increased social study emphasis 
on national problems and international prob- 
lems. Increased emphasis on the ae of 
national problems in social science courses was 
approved by 84.01 per cent, whereas 64.25 per 
cent believed that increased emphasis should be 
placed on the study of internation problems. 

Item six and item seventeen might be com- 
pared together, whereas 75.59 per cent of the 
respondents did not think that new school 
buildings would make children dissatisfied 
with their homes, only 46.22 per cent of the 
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respondents believed that new and modern 
school buildings result in better education. 

Items seven and eight dealt with problems 
of extra-curricular activities. Incr physical 
culture and athletics were approved by 95.35 
per cent and 92.15 per cent approved of in- 
creasing extra-curricular activities such as de- 
bating, clubs, and school } a say These two 
items were included, even though they did not 
discriminate sharply, to ascertain how sharply 
lay attitudes are at variance with school prac- 
tice. Neither Protestant nor Catholic schools 
apparently are offering these educational ex- 
periences to the degree desired. 

Item nine raised the question of increased 
stress on industrial education. One finds 87.21 
per cent of the respondents indicating approval. 

Item ten reflected the respondents’ general 
attitude toward school support and the degree 
of confidence that school funds are used effi- 
ciently. Changes in school program involving 
additional money was approved by 67.04 per 
cent, 10.76 per cent were of “no opinion” and 
28.78 per cent indicated “disapprove”. Item 
eleven raised the question of increased medical 
and dental services to be given through the 
schools. One finds 89.25 per cent of the re- 
spondents indicated a desire to see an increase 
in these services. 

Item twelve raised the problem of the ex- 
tent to which all points of view, even those 
of minority opinions, should be expressed in 
the school. Respondents approved permitting 
speakers in the school who express minority 
opinions by 59.60 per cent, 10.76 per cent were 
of “no opinion”, while 29.65 per cent disap- 
proved. 

Since Montreal schools are dendminational, 
and there exist both Catholic and Protestant 
schools, three questions were asked of the re- 
spondent about various aspects of religious 
teaching in the schools. Items thirteen, eighteen 
and twenty deal with this problem. Item thir- 
teen d the question, “Do you: think that 
church and religion are more important than 
school education in building character?” One 
finds that 49.42 per cent said “yes”, 40.99 per 
cent said “no”, and 9.59 were of “no opinion”. 

Since religion is taught in both Protestant 
and Catholic schools, the question was raised 
as to how much time should be devoted to re- 
ligious instruction: more than at present, about 
the same, less than at present, or none at all. 
Respondents approved the same or increased 
religious education in the schools by 76.74 per 
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cent. They wished less or no education in the 
school by 15.98 per cent. 

While most of Canada other than the prov- 
ince of Quebec has predominately secular edu- 
cation, the school systems in Montreal are de- 
nominational and supported by tax funds. Re- 
spondents approved denominational schools by 
66.77 per cent, 13.37 per cent were of “no 
— and 29.65 per cent approved secular 
education. 

Item fourteen raised the question of free edu- 
cation beyond high school. One finds 77.62 
per cent indicated “approve”, whereas 12.79 per 
cent indicated “disapprove”. 

Table IV, which presents “intensity ratios’’, is 
the only table using the five point scale: (1) 
“Strongly Approve”, (2) “Approve”, (3) ‘No 
opinion”, (4) “Disapprove”, and (5) ‘‘Strong- 
ly disapprove”. 


TABLE IV 


INTENSITY RATIOS FOR ITEMS ON INTERVIEW 
SCHEDULE 








Number 
of item Favorable * Unfavorable * 
one .57 
-73 -52 
45 orn 
63 47 
62 66 
56 .69 
84 44 
73 Al 
-77 44 
.67 66 
83 31 
61 63 
61 .50 
.60 43 
62 -50 
72 .68 
63 54 
33 13 
-77 -52 
oI? .57 
.78 -70 
72 64 








* By ‘“‘favorable’’ is meant all res which fall in 
blanks one and two on the ballot and by ‘‘unfavorable’’ is 
meant all responses which fall in blanks four and five. 


The computation indicates a ratio between 
the “Strongly Approve” responses and all 
favorable responses. It also gives one the ratio 
between the “Strongly disapprove” and all un- 
favorable responses. These measures indicate 
the intensity of opinion on the various ques- 
tions, that is, an intensity ratio of .77 in the 
favorable column means that, of all responses 
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in the first two columns, 77% fell in the first 
column. 

Item 18 is of interest because 25 per cent 
of the respondents favored more religious edu- 
cation, 51.75 per cent favored the same amount 
of religious education, 7.28 per cent were of no 
opinion, 13.95 per cent favored less religious 
education, and 2.03 per cent desired no te- 
ligious education in the schools. 


METHOD OF ANALYZING OPINIONS IN 
TERMS OF BACKGROUND FAcTors 


The various items on the bailot could not 
be satisfactorily averaged together in any man- 
ner to give total opinion response. Instead, each 
item was considered a test in itself. The ques- 
tion is raised as to how the various items dis- 
criminate according to the background factors 
of sex, age, language, social status, education, 
and religion. For example, do older people 
think that education has improved more than 
do younger people? Or, do French favor secu- 
lar education to a greater or less extent than the 
English speaking people? 

To determine whether there was a statistically 
significant difference between opinion responses 
of one group in contrast to another, three statis- 
tical techniques were available. They were the 
chi-square technique, determination of differ- 
ences between two per cents and analysis of 
variance. Of these three, the chi-square test 
and the determination of differences between 
two per cents were the most applicable to the 
data. 

For a discussion of the statistical computa- 
tions needed to determine chi-square, reference 
is made to Appendix “B”.* “the Chi-Square 
test determines whether the percentage differ- 
ence one finds between two groups may be at- 
tributed to some factor other than chance. For 
example, if differences exist between the “ap- 
prove”, “no opinion”, and “disapprove” per 
cent responses of Catholics, Protestants, and 
Jews, the chi-square test indicates whether those 
percentage differences are statistically signif- 
icant. In using this test, one starts out with 
the null hypothesis, that is, one assumes that 
there is no real difference between the opinions 
of the three groups, Catholics, Protestants, and 
Jews. If the chi-square obtained is sufficiently 
large that the probability of getting as large a 
chi-square in repeated random samples of the 


* See original thesis on file, University of Wisconsin 
Library. 
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same size is .05 or less, one can reject the null 
hypothesis and conclude that there seems to 
be a relationship between the attributes, that 
is, in this case, een religion and opinion. 

Table V shows which items differentiate at 
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the .05 level and at the .01 level. For example, 
item one which raises the question whether 
education is improving differentiates for lan- 
guage, social status, education, and religion. It 
does not differentiate for sex or age. 


TABLE V 


SIGNIFICANCE OF CHI-SQUARES TO ITEM RESPONSES GROUPED ACCORDING TO BACKGROUND FAcTors 








Description of item 


Social Educa- 
Language Status tion Religion 





Is education improving 
. Research in Education 
. Physical punishment 
. National problems 
. International problems 
. School buildings 
. Physical culture 
. Extra-curricular Act 
. Industrial education 
. School Support 
. Medical and dental service. . 
. Express minority opinion... . 
. Character building 
. Free education 
. Teachers’ 
. Provincial support 
. New school buildings 
. Religious education 
. Vocational guidance 
20. Secular education 
. School board 
22. Adjust curriculum 


© eOnNDAY BV re 


Age 


05 05 01 05 
oe - 05 05 


01 O01 01 ne 
O01 01 O1 


01 


a 01 
05 es 
_ 05 
01 01 
05 O01 
05 a 








(Level of Significance at .01; level of Significance at .05; (..)Chi-Square not statistically significant) 


Reads as follows: Item one does not discriminate at a statistically significant level for 


ckground factors of 


sex or age; it discriminates at the .05 level for language, social status, and religion; it discriminates at the 


01 level for education. 


An analysis of Table V shows the discrimi- 
nating ability of each item on the ballot accord- 
ing to background factors. 

Table VI indicates the rank of background 
factors according to the number of items which 
discriminate at a statistically significant level. 
It is evident that education and social status dis- 
criminated more highly than did the other four 
background factors. Both sex and age had less 
ability to differentiate among items. For ex- 
ample, one finds more differences on the entire 

ot between opinions of respondents having 
elementary school education, and those having 
completed high school than is found between 
opinions of Catholics and Protestants or be- 
tween young people and old people. 

Table VI is interesting because one presumes 
that the cultural influences of religion and lan- 
guage would cause greater differences of opinion 
than amount of education or social status of the 
respondent. 


TaBLe VI 


Trem DiscrimMINATING ABILITY By CHI-SQUARE TEST 
RANKED ACCORDING TO BACKGROUND FACTORS 








at .01 Level of 
Significance 
at .05 Level of 


Discriminatin, 
Discriminatin 
Significance 


Number of 


Items 


Background factors 





Education 1 
Social Status 2 
Religion 3.5 
3.5 
5 
6 


vr nN hh RHR BW 
~- b&w mh UW 








The plan or procedure used in presenting the 
various tables indicating detail breakdown of 
background factors was as follows: first, a 
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table indicating responses to all twenty-two 
items broken down according to the two or 
three sub-group classification. The reader will 
need refer to Appendix “A”, which gives the 
complete question to each item. Second, se- 
lected items which discriminate at a statistically 
significant level are presented following the 
complete ballot. Third, these items which dis- 
criminate at the .01 level according to the chi- 
square test are further analyzed by determining 
the significance of the difference between two 
per cents. 

Tables are presented in the order as they 
tend to discriminate between items according 
to background factors. Table VII indicates all 


items broken down according to education. In 
Table VIII one finds selected items broken 
down according to education. 
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OPINION RESPONSES TO SELECTED ITEMs 
CLASSIFIED ACCORDING TO EDUCATION 
OF RESPONDENT 


In Montreal the classification of education as 
“elementary”, some high school”, and “fin. 
ished high school” appeared to fit more ap. 
propriately into the cultural pattern. It is ex. 
ceedingly difficult to get a true response from 
a respondent as to the exact amount of school- 
ing completed. As a further check the respond- 
ent was asked at what age he or she dropped 
out of school. Because of the prestige factor 
involved, respondents tend to indicate a higher 
level than they actually have and therefore it 
is difficult to get a completely accurate re- 


sponse. 


TaBLe VII 
RESPONSES TO ALL ITEMS IN PERCENTAGES CLASSIFIED ACCORDING TO 


EDUCATION OF RESPONDENT 








Elementary Some High 


Chi- 
Square 


School Finished High Sc. 





N = 146 


Item 1 & 2** 3 4&5 1&2 


N = 81 
4&5 


N = 117 


1&2 4&5 





80.82 3.42 15.75 
88.35 616 5.45 
37.67 2.74 39.59 
78.09 7.53 14.38 
52.74 9.59 37.67 
30.13 1.37 68.49 
94.52 2.05 3.42 
88.37 4.79 6.85 
9041 4.11 5.47 
32.19 13.01 54.80 
89.04 2.74 8.22 
50.00 9.59 4041 
34.80 4.79 4041 
83.56 6.16 10.27 
65.76 32.19 2.05 
80.14 1438 5.48 
43.15 8.22 48.63 
7945 8.22 12.33 
93.83 137 4.79 
70.55 8.90 20.54 
47.94 26.71 25.34 
31.51 5.48 63.02 


72.83 
87.65 
27.16 
91.36 
74.07 

8.64 
95.06 
92.58 
80.24 
24.69 
91.36 
62.96 
53.08 
69.13 
61.72 
81.48 
41.97 
81.47 
92.59 
51.85 
62.96 
48.14 


4.94 
8.64 
4.94 
1.23 
13.58 
2.47 
00 
18.52 
11.11 
3.70 
9.88 
12.35 
14.81 
34.57 
11.11 
18.52 
7Al 
4.94 
17.28 
12.35 
8.64 


SPN AY SYN 


36.75 15.67 
7.69 
64.96 
8.54 
22.22 
82.05 
1.71 
85 
5.98 
64.95 
8.54 
17.95 
46.15 
13.67 
00 
4.27 
38.46 
23.07 
5.12 
40.18 
27.91 
52.14 


23.45 
7.40 
64.20 
3.70 
24.69 
77.77 
2.47 
7.40 
1.23 
64.19 
4.93 
27.16 
34.57 
16.05 
3.70 
7.40 
39.51 
11.11 
2.47 
30.86 
24.70 
43.20 


59.83 
88.89 
34.19 
86.32 
71.79 
11.11 
96.58 
96.58 
88.04 
27.35 
88.03 
69.23 
40.17 
76.07 
71.80 
81.20 
52.99 
70.08 
94.02 
43.59 
57.26 
44.44 


10.74 

8.38 
17.07 
32.55 


85 


5.98 
6.84 
1.71 
2.56 
5.98 
7.69 
3.42 
12.82 
13.68 
10.26 
28.21 
14.53 
8.55 
6.84 
85 
16.24 
12.82 
3.42 


5.29 


9.59 
7.43 


21.09 
12.03 
11.33 








** Refers to the various column responses to each item. 


education indicated approval to item one by responding in columns one and two. 


indicated disapproval. : ma 
* Chi-Square was not at a statistically significant level. 


per cent of the respondents having elementary 


For example, 80.82 
4 3.42 per cent indicated no opinion. 15.75 
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Taste VIII 


RESPONSES IN PERCENTAGES TO SELECTED ITEMS CLASSIFIED 
ACCORDING TO EDUCATION OF RESPONDENT 



























































ag Some naiied 
In- Hi Hi 
p- Elementary Scrtol School Chi- Level of 
Type of Response to Item N = 146 N = 81 N = 117 Square Signif. 
_ Is education improvin 
= ger eray, aD 80.82 72.83 59.83 15.67 01 
i. No Opinion ....... 3.42 3.70 3.42 
4. ee ern 15.76 23.45 36.75 
d 3, Physical punishment 
ere 37.67 27.16 34.19 10.74 05 
or No Opinion ....... 2.74 8.64 85 
of Disapprove ........ 59.59 64.20 64.96 
: 5. International problems 
It Approve .......... 52.74 74.07 71.79 17.07 01 
.. No Opinion ....... 9.59 1.23 : 5.98 
Disapprove ........ 37.67 24.69 22.22 
6. School buildings 
Approve .......... 68.49 77.77 82.05 32.55 01 
No Opinion ....... 1.37 13.58 6.84 
Disapprove ........ 30.13 8.64 11.11 
9. Industrial education 
I ce an ial 90.41 80.24 88.04 17.65 01 
No Opinion ....... 4.11 18.52 5.98 
Disapprove ........ 5.47 1.23 5.98 
12. Express minority opinion 
| GRE ree 50.00 62.96 69.23 16.35 01 
No Opinion ....... 9.59 9.88 12.82 
Disapprove ........ 40.41 27.16 17.95 
13. Character building 
ET TS ig ow kin ces 54.80 53.08 40.17 10.86 05 
No Opinion ....... 4.79 12.35 13.68 
Education ......... 40.41 34.57 46.15 
17. New school buildings 
I a a gi 43.15 41.97 52.99 9.59 05 
No Opinion ....... 8.22 18.52 8.55 
Disapprove ........ 48.63 39.51 38.46 
20. Secular education 
Approve .......... 20.54 30.86 40.18 21.09 01 
No Opinion ....... 8.90 17.28 16.24 
Disapprove ........ 70.55 51.85 43.59 
21. School board 
ED fair wiks Wiss esate’ 47.94 62.96 57.26 12.03 05 
No Opinion ....... 26.71 12.35 12.82 
Appointed ........ 25.34 24.70 27.91 
22. Adjust curriculum 
Approve ....... és 31.51 48.14 44.44 11.33 05 
No Opinion ....... 3.48 8.64 3.42 
Disapprove ........ 63.02 43.20 $2.14 















* Chi-Square was not at a statistically significant level. 








The greatest difference of opinion broken 
down according to background factors appeared 
in this table on education. There were six 
items which discriminated at the .01 level, and 
five items which discriminated at the .05 level. 

Item one raises the question whether the re- 
spondent considers education to be improving: 
80.82 be cent of respondents having elemen- 
tary education thought that education was im- 





proving, 72.83 per cent of the middle group 
thought likewise, and 59.83 per cent of the 
upper group felt that schools were now better 
than when they received their education. Thus 
it is evident that the higher a person’s level of 
educational attainment, the more critical he is 
of educational improvement. 

Regarding physical punishment for children, 
the data indicates that it was approved more 
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by the respondents having elementary education 
than by the respondents in the other two cate- 
gories. 

The study of international problems in the 
school was desired more strongly by the more 
educated groups than those having elementary 
education. 

Item six and item eleven deal with the = 
tion of school buildings. Item six, which is 
repeated in total here, is: If school buildings 
are new and modern do you think that school 
children will become dissatisfied with their 
homes? For this question, 68.49 per cent of 
those respondents having elementary education 
said “no”, while 82.05 per cent of those finish- 
ing high school said “no”. To question seven- 
teen, “Do you think that children get a: better 
education in new and modern school build- 
ings?”, we find that 43.15 per cent of the re- 
spondents having elementary education said 
“yes”, while 52.99 per cent of the respondents 
who have finished high school said “yes”. 

It is interesting to observe in this item that 
general approval of new school buildings for 
the improvement of education did not exist to 
the extent one might presume. 

Item twelve refers to the problem of express- 
ing all points of view in the school. The ele- 
mentary group approved of this by 50.00 per 
cent while those finishing high school ap- 
proved by 69.23 per cent. 

The elementary group appeared to have 
greater confidence in the ability of religion 
rather than education in building character. 
Conversely, those respondents who have fin- 
ished high school believed that education is of 
greater importance in building character than 
those respondents who were in the elementary 
group. 

Sharp differences of opinion existed on item 
twenty, which raises the question of secular 
versus denominational education. Secular edu- 
cation was approved by about twice as many re- 
spondents who completed high school as in 
the elementary group. 

Item twenty-one raises the question whether 
school board members should be elected or ap- 
pointed. There was greater preference among 
respondents in the group who finished high 
school for the election of school board mem- 
bers than among respondents in the elementary 
school group. 

Item twenty-two poses the question whether 
children who cannot carry the regular school 
program should be dropped from school or 
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whether standards should be adjusted to indj- 
vidual needs. The respondents who were in 
the elementary school group preferred adjusting 
the school program to pupil needs to a greater 
extent than respondents in the other two groups, 

Table IX is a further analysis to determine 
the standard error and critical ratio between 
two percentages for selected items by respond. 
ents of different levels of education. Appendix 
C* gives greater detail of the statistical pro. 
cedure used in arriving at these answers. For 
example in question one, 88.62 per cent of 
those respondents in the elementary group said 
“yes” to this question, while 72.83 per cent in 
the some high school group said “yes”, and 
59.83 per cent in the finished high school 
group said “yes”. 

Are these differences in percentages statisti- 
cally significant? Most writers in educational 
statistics require that the difference between two 

ercentages be three times the standard error 
fore one can say with assurance that the 
differences are significant and not due to chance. 
For example, on Table IX, item 1 does not 
differentiate at a statistically significant level 
between Groups I and JI, since the critical ratio 
is less than 3. It does, however, differentiate be- 
tween Groups I and III, since the critical ratio 
is 3.76. Thus one can conclude that the differ- 
ence in opinion r ses are not due to chance, 
but seem to be attributable to the different level 
of education. 

One can see that there was a difference of 
over 30 per cent between respondents having 
elementary education and those completing high 
school in their belief that education is now bet- 
ter than when they attended school. The criti- 
cal ratio was over the 3 point level and is sta- 
tistically significant. 

There was approximately 20 per cent differ- 
ence between the low and high educational 
groups in their attitudes toward teaching inter- 
national relations in the schools. Respondents 
having more education wished greater study of 
international problems than respondents with 
less education. 

The higher the educational level, the greater 
was the certainty that better school buildings 
result in better education. 

In willingness to permit freer expression of 
minority opinions in the schools, those with 
higher education were more favorable to the 
idea than those with less education. The differ- 
ence in percentages between the elementary 


* See original thesis on file, University of Wisconsin 
Library. 
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TaBLe IX 


STANDARD ERROR AND CriricaL Ratio BETWEEN Two PERCENTAGES FOR SELECTED ITEMS MADE BY 
RESPONDENTS OF DIFFERENT LEVELS OF EDUCATION 
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Some 


Finished 





Elemen- High High Differences Stand- Criti- 

tary School School in ard cal 

Description of Item N = 146 N = 81 N = 117 Percentage Error Ratio 
1. Is education improving .... 80.82 72.83 8.00 5.91 1.35 
80.82 59.83 20.99 5.58 3.76 


52.74 


_ International problems .... 
52.74 





. School buildings ......... 68.49 
68.49 
50.00 


. Express minority 
i 50.00 


OPIMION 2... cccccscccees 


. Character building ........ 54.80 
54.80 
70.55 


20. Denominational 
70.55 


education 





74.07 





62.96 





53.08 1.72 


51.85 











21.33 6.38 3.34 
19.05 5.86 3.25 


71.79 





77.77 9.28 6.01 1.54 


82.05 13.56 5.23 2.59 





12.96 6.77 1.91 


69.23 19.23 5.94 3.24 







6.89 .25 


40.17 14.63 6.12 2.39 





18.70 6.70 2.79 


43.59 26.96 5.93 4.55 











group and those finishing high school was 
statistically significant with a critical ratio 
greater than 3. 

For character building, one finds the ele- 
mentary group placing greater stress on religion 
than on education, but for the group finishing 
high school greater stress was put on education. 
The differences between the percentages for this 
item did not reach the statistically significant 
level. 

There existed a sharp difference of opinion 
between levels of education as to the merits 
of secular and denominational education. The 
lower educational group favored denomina- 
tional schools by 70.55 per cent. The high 
educational group favored it by 40.59 per cent. 
The critical ratio was greater than 3. 

Table X, entitled Responses to All Items 
Classified According to Social Status of the Re- 
spondent, lists responses of poor, average and 
wealthy for all 22 items. Following this table 
one finds Table XI, Responses in Percentages 
to Selected Items Classified According to Social 
Status of Respondent. 

Social status tended to discriminate more than 
language, religion, sex, or age. The tables show 
to what extent the factors of wealth and social 
position determined differences in the opinions 
of respondents toward education. For item one, 
there was not too great a difference of opinion 
for the favorable response. The average and 





wealthy did not think that education has im- 
proved as much as did the poor group. 
Attitudes toward the study of international 
problems were sharply differentiated between 
the 3 groups. For the poor group, 48.67 per 
cent believed that an increased emphasis should 
be put on a study of international problems, 
while for the wealthy group 77.59 per cent 
approved. Approximately the same ratio was 
expressed for a similar curriculum problem, 
that of permitting the expression of minority 
opinions. The poor approved by 50.00 per cent 
and the wealthy by 67.24 per cent. 

In their attitudes toward character building, 
the poor group emphasized the value of church 
and religion to a greater extent than the wealthy 
group. The wealthy group believed in the 
greater influence of education as an important 
factor in character building. 

Free education beyond high school was 
strongly favored by all classes but to a greater 
extent by the wealthy classes. The same was 
true of their approval of new and modern 
school buildings. 

There was a slight tendency for the wealthy 
to more strongly approve free extensional edu- 
cational opportunity beyond high school than 
for either of the other two groups. They like- 
wise approved in greater numbers an increase 
in teachers’ salaries. On the question, Should 
teachers’ salaries be increased?, 58.66 per cent 
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TABLE X 
RESPONSES TO ALL IreMsS CLASSIFIED ACCORDING TO SOCIAL STATUS OF THE RESPONDENT 








Poor Average 


- Level 
Wealthy Chi- of 
Sign. 





N 


3 
2.21 
2.21 
441 
5.15 
5.15 
5.88 

74 
.74 
6.62 
12.50 
4Al 
14.71 
12.50 
13.97 
27.21 
13.97 
14.71 
8.09 
2.94 
16.91 
6.62 
6.62 


150 
3 
6.00 
8.00 
2.67 
9.33 
10.00 
7.33 
2.67 
5.33 
9.33 
12.00 
2.67 
7.33 
7.33 
8.67 
38.67 
14.67 
7.33 
6.67 
2.00 
8.00 
30.67 
5.38 


1&2 


67.64 
89.71 
29.41 
86.03 
75.74 
12.50 
97.80 
94.12 
88.97 
25.74 
88.97 
66.91 
39.70 
70.50 
71.33 
82.35 
48.53 
76.47 
92.65 
53.67 
55.15 
39.71 


33.33 
80.67 
48.67 
28.66 
92.67 
89.34 
84.66 
30.67 
88.67 
30.00 
60.67 
80.00 
58.66 
77.33 
41.34 
80.66 
93.34 
67.33 
52.01 
38.00 


136 


Square 
58 


€¢ 4&5 
27.59 
3.44 
49.99 
12.06 
22.42 
89.65 
00 
3.44 
1.72 
65.52 
6.88 
22.41 
48.27 
10.33 
00 
3.44 
36.21 
24.13 
3.44 
43.11 
24.13 
51.73 


N 

1&2 
72.41 
93.10 
46.55 
87.93 
77.59 
6.89 
96.55 
94.82 
89.65 
31.03 
91.37 
67.24 
43.10 
87.93 
77.59 
86.21 
53.45 
67.24 
96.55 
37.92 
60.34 
44.82 


4&5 


30.15 
8.09 
66.17 
8.83 
19.12 
81.62 
1.48 
5.15 
4A4l 
61.76 
6.62 
18.38 
47.80 
15.46 
1.46 
3.68 
36.76 
15.44 
441 
29.41 
38.23 
53.68 


w 


3. 
3. 


— 


3. 
3. 
1. 


8.62 
3.44 
1.72 
10.34 
8.62 
1.73 
22.41 
10.34 
10.34 
8.62 
00 
18.97 
15.52 
3.44 


eee econ ened 








** Refers to the various column responses to each item. For example, 75.3 


cent of the poor population indicated ap- 


3 
proval to item one, by responding in column one or two, 6.00 per cent lediestel as opinion and 67.24 per cent indicated 


disapproval. 
* Chi-Square was not at a statistically significant level. 


of the poor group approved, 71.59 per cent of 
the average group approved, and 77.59 per cent 
of the wealthy group approved. 

The average and wealthy groups more strong- 
ly approved new and modern school buildings 
than did the poor group. A sharp difference 
was noted between groups on their attitudes 
toward secular versus denominational educa- 
tion. The poor group favored denominational 
education by 67.33 per cent, the average by 
53.67 oy cent, and the wealthy by 37.92 per 
cent. e average and wealthy favored the 
election of school board members to a greater 
extent than did the poor group. 

Table XII indicates which of the differences 
between percentages of the groups have a sta- 
tistically significant difference. It will be noted 
that comparison was not made for the wealthy 
group in comparison with the other two groups 
for all of the items listed, because there were 
but 58 ballots for this group resulting in a high 
standard error. Likewise the percentage differ- 
ence between the average group and the wealthy 
group was not significant. 


Large differences in opinion at a statistically 
significant level were found between groups 
for several items. The two higher groups more 
strongly favored an increased study of inter- 
national problems than did the poor group. 
This item differentiated with a critical ratio 
greater than 3 points. The above average groups 
favored a freer expression of minority opinions 
in the schools than did the poor group. 

There were sharp differences of opinion be- 
tween social status groups on the item concern- 
ing character building. The poor group favored 
church and religion as being of greater impor- 
tance than school education in building char- 
acter. The average and wealthy group put more 
emphasis on education. These same differences 
existed in attitudes towards denominational and 
secular education. In the poor group, denomi- 
national education was favored by 67.33 pet 
cent, in the average group by 53.67, and in 
the wealthy by 39.92 per cent. These differ- 
ences in percentages have a critical ratio of 
over 3. 
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TABLE XI 


RESPONSES IN PERCENTAGES TO SELECTED ITEMS CLASSIFIED ACCORDING TO SOCIAL STATUS OF RESPONDENT 





—_ 





Poor 
N = 150 


Chi- 
Square 


Level of 
Signif. 


Average Wealthy 


Type of Response to Items N = 136 N = 58 





1. Is education improving 

Yes : 67.64 
2.21 
30.15 


72.41 
00 
27.59 


10.01 05 


o 

. International problems 
Approve 
No Opinion 
Disapprove 

. Schoo] buildings 
Approve 
No Opinion 
Disapprove 

. Express minority opinion 
Approve 
No Opinion 
Disapprove 

. Character building 
Religion 
No Opinion 
Education 

. Free education 
Approve 
No Opinion 
Disapprove 

. Teachers’ salaries 


75.74 
5.15 
19.12 


77.59 
00 
22.42 


82.62 
5.88 
12.50 


89.63 
3.44 
6.89 


66.91 
14.71 
18.38 


67.24 
10.34 
22.41 


7.33 
42.67 
60.67 


7.33 
32.00 


39.70 
12.50 
47.80 


43.10 
8.62 
48.27 


80.00 
8.67 
11.33 


70.59 
13.97 
15.46 


87.93 
1.73 
10.33 


58.66 
38.67 
2.67 


71.33 
27.21 
1.46 


77.59 
22.41 
.00 
1. New school buildings 
Approve 
No Opinion 
Disapprove 
. Secular Education 
Approve 
No Opinion 
Disapprove 
. School boar 
Elected 
No Opinion 


41.34 
7.33 
51.34 


48.53 
14.71 
36.76 


53.45 
10.34 
36.21 


24.67 
8.00 
67.33 


29.41 
16.91 
53.67 


43.11 
18.97 
37.92 


52.01 
30.67 
17.33 


55.15 
6.62 
38.23 


60.34 
15.52 
24.13 








* Chi-Square was not at a statistically significant level. 


Table XIII indicates responses to all items The number of respondents for each group was 


classified in percentages according to religion of 
respondent. Table XIV indicates responses in 
percentages to selected items classified accord- 
ing to religion of respondent. 

In this breakdown according to background 
factors one finds that a representative sample 
of Montreal according to census information 
consists of 78.20 per cent Catholic, 16.13 per 
cent Protestants, and 5.67 per cent Jews. In the 
sample studied, there are approximately the 
same percentages with no group deviating from 
the census information by as much as one per 
cent, 


as follows: Catholics—269, Protestants—57, 
and Jews—18. It is evident from the above in- 
formation that Montreal is primarily a Catholic 
community. 


One of the most interesting things to be 
observed in the item discriminating ability of 
this table is that there are less differences in 
percentages between the two major religious 
groups than there are between groups of differ- 
ent educational levels, or between groups which 
have different levels of social status. There 
were only eighteen ballots from the Jewish 
group in this sample and any large difference 
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TABLE XII 


STANDARD ERROR AND CRITICAL RATIO BETWEEN Two PERCENTAGES FOR SELECTED ITEM Mapr sy 
RESPONDENTS OF DIFFERENT SOCIAL STATUS 














Difference 
Poor Average Wealthy in Percent- Standard Critical 
Description of Item N = 150 N = 136 N = 58 age Error Ratio 


5. International problems 48.67 75.74 27.07 5.48 4.94 





6. School buildings 64.00 81.62 17.63 5.14 3.43 


. Express minority 
opinions 50.00 66.91 16.91 5.74 2,94 


. Character building 60.67 39.70 20.97 5.78 3.63 


. Denominational 67.33 53.67 13.66 5.72 2.39 
education 67.33 37.92 29.41 7.43 3.96 








Comparisons were not made between poor and wealthy for all of the above items because the percentage 
difference between wealthy and average was not significant. 


TaBLe XIII 


RESPONSES TO ALL ITEMS CLASSIFIED IN PERCENTAGES ACCORDING TO RELIGION OF RESPONDENT 











Level 
Chi- of 
Catholics Protestants Jews Square _ Signif. 


N = 269 N = 57 N = 18 
Item 1 & 2**3 4&5 1&2 3 4&5 1&2 3 4&5 
74.35 23.05 70.17 5.26 24.56 38.89 11.11 50.00 
89.96 5.95 87.72 5.26 7.02 66.67 16.67 16.67 
30.11 66.17 50.87 3.51 45.61 38.89 00 61.11 
82.16 10.78 91.23 1.75 7.02 89.89 5.55 5.55 
61.71 31.60 75.43 5.26 19.30 66.66 5.55 27.78 
19.70 75.84 10.53 8.77 80.69 27.78 22.22 50.00 
95.16 3.75 96.49 3.51 00 94.45 5.55 .00 
92.56 4.46 87.71 3.51 8.77 100.00 00 00 
88.85 5.21 80.70 15.79 3.50 83.33 16.67 00 
30.11 57.99 21.06 5.26 73.68 33.33 11.11 55.56 5.58 
86.99 8.92 96.49 00 3.50 100.00 00 00 6.89 
57.25 32.34 68.42 14.03 17.55 66.66 5.55 27.78 5.65 
50.18 9.29 40.52 40.35 12.28 47.37 66.67 5.55 27.78 4.43 
78.07 10.78 11.15 75.44 5.26 19.30 77.78 5.55 16.66 
67.29 30.85 1.86 61.40 36.84 1.75 77.78 22.22 -00 
83.64 10.04 6.32 66.66 31.58 1.75 83.33 11.11 5.55 16.64 
43.87 11.52 44.60 59.64 5.26 35.09 38.89 16.67 44.45 6.09 
78.07 5.20 16.72 73.68 14.03 12.28 66.66 22.22 11.11 11.46 
92.56 2.23 5.20 96.49 1.75 1.75 100.00 00 00 
62.83 13.38 23.79 26.31 17.54 56.14 66.67 00 433.33 31.15 
49.81 19.33 30.86 73.68 14.03 12.28 66.67 22.22 11.11 14.14 
38.66 5.58 55.76 42.10 7.02 50.87 50.00 00 50.00 
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** Refers to the various column responses to each item. For example, 94.35 per cent of the Catholic population indicated 
— | item one, by responding in column one or two, 2.60 per cent indicated no opinion, and 23.05 per cent indicated 
isapproval. 

* Chi-Square was not at a statistically significant level. 
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TaBLe XIV 
RESPONSES IN PERCENTAGES TO SELECTED ITEMS CLASSIFIED ACCORDING TO RELIGION OF RESPONDENT 





Catholics 
N = 269 


Protestants 
N = 57 


Chi- 
Square 


Jews 
N = 18 


Level of 
Signif. 





Type _of Response to Item 


Disapprove 
. School buildings 


Disapprove 
. Express minority opinion 


Disapprove .......- 
. Character building 
Religion 
No Opinion 
Education 
. Provincial support 


6.32 


78.07 
5.20 
16.72 


23.79 
13.38 
62.83 
. School board 
Elected 49.81 
19.33 


Appointed 30.86 


38.89 05 
11.11 


50.00 


70.17 
5.26 
24.56 


61.11 
00 
38.89 


50.00 
22.22 
27.78 


66.66 
5.55 
27.78 


66.67 
5.55 
27.78 


45.61 
3.51 
50.87 


80.69 
8.77 
10.53 


68.42 
14.03 
17.55 


40.35 
12.28 
47.37 


66.66 
31.58 
1.75 


73.68 
14.03 
12.28 


83.33 
11.11 
5.55 


66.67 
22.22 
11.11 
33.33 

-00 
66.67 
66.67 


22.22 
11.11 


56.14 
17.54 
26.31 


73.68 
14.03 
12.28 





* Chi-Square was not at a statistically significant level. 


between percentages of this group and the 
other two groups will not be statistically signifi- 
cant. 

For item one, a higher percentage of re- 
spondents in the Catholic group considered 
education to be improving than was found 
among Protestant respondents. Catholics also 
— of physical punishment for school 

ildren to a greater extent than Protestants. 
There was over twenty per cent difference in 
opinion response for this item. 

Freer expression of minority opinion was 
favored to a greater extent by the Protestant 
group than by the Catholic. However, the 
difference was not statistically significant at .05 
level according to the Chi-Square test. 

For item thirteen, which poses the question 
of church versus education for character build- 


ing, we find a slight tendency for Catholics 
to emphasize church to a greater extent than 
do Protestants. Catholics indicated preference 
for church on this item by 50.18 cent. 
Protestants indicated preference for church by 
40.35 per cent. The differences were not sta- 
tistically significant at the .05 level. In item 
eighteen, which raises the question as to how 
much religious education should be taught in 
the schools, the differences of opinion between 
Catholics and Protestants were not very large. 
Apparently both Catholics and Protestants pre- 
fer the schools to place a strong emphasis on 
religious education. Not more than 16.72 per 
cent of the Catholics or 12.28 per cent of the 
Protestants wished to see less religious educa- 
tion in the schools. 
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Item sixteen differentiates significantly on 
the question of provincial support of education: 
83.64 per cent of the Catholics approved of 
increased provincial support, while 66.66 per 
cent of the Protestants approved. 

The sharpest difference of opinion and largest 
Chi-Square for any item on the ballot between 
Catholics and Protestants is secured from the 
question of secular versus denominational edu- 
cation. Catholics approve secular education by 
23.79 per cent and Protestants approve secular 
education by 56.14 per cent. 

For item twenty-one, which raises the ques- 
tion of electing or appointing school board 
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members, we find Catholics favoring election of 
members by 49.81 per cent and Protestants 
favoring election by 73.68 per cent. 

Further statistical analysis was made of differ. 
ences between Catholics’ and Protestants’ at- 
titudes towards education and it appears in 
Table XV. 

The standard error and critical ratio was 
computed for several items to determine which 
of the differences in percentages were statisti- 
cally significant. The Chi-Square test is de- 
signed to show any variation from the theoreti- 
cal frequency for opinion variation. The stand- 
ard error and critical ratio compare only two 


TABLE XV 


STANDARD ERROR AND CriTiICAL RATIO BETWEEN TWO PERCENTAGES FOR SELECTED ITEMS Mape 
BY RESPONDENTS OF DIFFERENT RELIGIONS 








Catholics 
Description of Item 


Protestants in 
N = 269 N 


Difference 
Standard 


Error 


Critical 


=: $7 Percentage Ratio 





16. Provincial support 83.64 


Denominational 
Education 


20. 
62.83 


21. 49.81 


66.66 16.98 6.64 2.56 


6.58 5.55 


3.62 


26.31 36.52 


73.68 23.87 6.59 





Comparisons were made on selected items between only Catholics and Protestants. No comparisons were 
made between these groups and Jews because only approximately 6.00 per cent of the Montreal population 
were of this group. This sample contained only eighteen ballots from Jews and any comparison made would 


not be statistically significant. 


ae at a time to determine the proba- 
ility that differences are due to some factor 
other than chance. 

Items twenty and twenty-one had percentage 
differences for Protestants and Catholics that 
were significantly different with a critical ratio 
of 3.0. On the denominational versus secular 
education, 62.83 per cent of the Catholics 
favored denominational education, and 23.31 
per cent of the Protestants favored denomina- 
tional education. Here we find a percentage 
difference of 36.52 per cent and a standard 
error of 6.58. This means that, in repeated 
samples, in about sixty-eight per cent of the 
samples the percentage difference between 
Catholics and Protestants would be 36.52 plus 
or minus 6.58 per cent. 

The difference in percentage is divided by 
the standard error to obtain the critical ratio. 
If the critical ratio is three or more one can 
say that, in repeated samplings, there are more 


than 95 chances out of a hundred that one would 
not obtain this great a difference by chance 
fluctuation. That is, it seems to indicate that 
other factors have brought about the difference. 

There is a statistically significant difference 
between the opinions of Catholics and Prot- 
estants on the question of electing school board 
members. Catholics favored electing school 
board members less frequently than Protestants, 
and the differences are statistically significant 
with a critical ratio of 3.62. 

The next two tables, Tables XVI and XVII, 
consider item responses according to background 
factors of language. Montreal is primarily 
French and Catholic. In ascertaining language 
background three different groups were used. 
Group one could speak only French and num- 
bered 89, Group two could speak only English 
and numbered 68, and Group three was bi- 
lingual or partially bilingual and numbered 
187. The bilingual group is composed of both 
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French and English who have learned both 


languages. ; : 
Item one raised the question as to whether 
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The English and bilingual approved the 
study of international problems to a slightly 
greater extent than did the French. The Eng- 


education is improving. Of the French group 
88.77 per cent indicated “yes,” of the English 
group 66.17 per cent indicated “yes,” and of 
the Bitingual group 65.77 per cent indicated 
“yes.” Differences in these percentages were 
significant at the .05 level. 


lish group, in item ten, indicated greater will- 
ingness to support education than either the 
French or bilingual groups. This was also true 
of desire for increased dental and medical 
service. 


TaBLe XVI 
RESPONSES TO ALL ITEMS IN PERCENTAGES CLASSIFIED ACCORDING TO LANGUAGE OF THE RESPONDENT 





Level 
Chi- of 


French Only English Only Bilingual Square Signif. 


N = 89 N = 68 N = 187 
1 & 2%* 3 4&5 1&2 3 4&5 1&2 3 4&5 
88.77 1.12 10.11 66.17 5.88 27.93 65.77 3.74 30.48 
92.14 5.62 2.25 82.35 5.88 11.76 88.77 4.28 6.95 
39.32 449 56.18 42.64 2.94 54.41 28.34 3.21 68.45 
79.77 6.74 13.48 89.71 00 10.29 83.95 8.02 8.02 
53.93 11.24 34.88 70.58 2.94 26.47 66.84 5.35 27.81 
30.34 1.12 68.54 16.17 7.35 76.47 13.91 8.02 78.07 
92.13 3.37 4.50 95.59 1.47 2.94 96.79 1.60 1.60 
89.88 3.37 6.74 91.17 2.94 5.88 93.58 2.67 3.74 
82.02 10.11 7.86 83.81 11.76 4Al 90.90 5.88 3.21 
37.07 10.11 52.81 14.70 7.35 77.94 29.94 12.30 57.75 
82.02 5.62 12.36 95.58 00 441 90.38 3.21 6.41 
48.31 6.74 44.94 66.18 8.82 24.99 62.56 13.37 24.07 
57.30 11.24 31.46 38.23 8.82 52.94 49.73 9.09 41.18 
77.53 7.87 14.60 74.99 5.88 19.11 78.61 11.76 9.62 
62.92 31.46 5.62 63.23 36.76 00 70.05 29.41 53 
78.66 14.61 6.74 73.53 23.53 2.94 84.50 9.63 5.88 
49.43 6.74 43.82 61.76 7.35 30.88 39.04 13.90 47.06 
87.64 6.74 5.62 69.11 17.65 13.23 74.33 4.28 21.39 
91.01 3.37 5.61 97.05 1.47 1.47 93.59 1.60 4.81 
73.04 12.36 14.61 30.88 11.76 57.35 58.82 1444 26.73 
44.94 23.60 31.46 69.12 13.23 17.64 54.01 18.18 27.80 
35.96 5.62 58.43 41.17 441 5441 41.18 5.88 52.94 
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** Refers to the various column responses to each item. For example, 88.77 per cent of the respondents having French 
only as a language thought that education was improving, 1.12 per cent indicate no opinion, and 10.11 per cent indicated 
“no” to this item. 

* Chi-Square was not at a statistically significant level. 


There was a sharper difference of opinion re- 
garding expression of minority in the schools. 
Of the French group 48.31 per cent indicated 
“approve,” of the English 66.18 per cent in- 
dicated “approve,” and of the bilingual group 
62.56 per cent indicated “approve.” 

There is some difference between opinion 
responses of the French, English, and bilingual 
group as to the influence of religion and educa- 
tion on character building. However these 
differences were not statistically significant at 
the .05 level according to the Chi-Square test. 

The English group favored new school build- 
ings more than do either the French or bi- 


lingual groups. To the question, “Do you 
think that new and modern school buildings 
result in better education?”, 61.76 per cent 
of the English said “yes,” 49.33 per cent of 
the French said “yes,” and 39.04 per cent of 
the bilingual group said “yes.” 

The three groups differed in their opinions 
as to the amount of religion to be taught in 
the school. For the French group 87.64 per cent 
wanted an increase or the same religious educa- 
tion, 69.11 per cent of the English indicated 
the same response, while 74.33 per cent of the 
bilingual responded similarly. It was the French 
group that most strongly wanted the same or 
increased religious education. 
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TasLe XVII 







RESPONSES IN PERCENTAGES TO SELECTED ITEMS CLASSIFIED ACCORDING TO LANGUAGE OF RESPONDENT 











































French English Bilingual Chi- Level of 
Type of Response to Item N = 89 N = 68 N = 187 _ Square Signif. 
1. Is education improving 
Sa i a 88.77 66.17 65.77 10.31 05 
No Opinion .. es 1.12 5.88 3.74 
errr se nat 10.11 27.93 30.48 
5. International problems 
Approve .......... 53.93 70.58 66.84 8.20 * 
No Opinion ....... 11.24 2.94 5.35 
Disapprove ........ 34.88 26.47 27.81 
10. School Support 
pO ere 37.07 14.70 29.94 12.60 05 
No Opinion ....... 10.11 7.35 12.30 
Disapprove ........ 52.81 77.94 57.75 
11. Medical & dental service 
AQMIOVE 200 cc cece 82.02 95.58 90.38 8.83 * 
No Opinion ....... 5.62 00 3.21 
Disapprove ........ 12.36 441 6.41 
12. Express minority opinion 
BORIS occecccces 48.31 66.18 62.56 14.83 01 
No Opinion ....... 6.74 8.82 13.37 
Disapprove ........ 44.94 24.99 24.07 
13. Character building 
eae 57.30 38.23 49.73 7.52 * 
No Opinion ....... 11.24 8.82 9.09 
OO Fee 31.46 52.94 41.18 
17. New School buildings 
Approve .......... 49.43 61.76 39.04 12.67 05 
No Opinion ....... 6.74 7.35 13.90 









iaoendec 43.82 30.88 47.06 












87.64 69.11 74.33 


No Opinion ....... 6.74 17.65 4.28 
= RC 5.62 13.23 21.39 





















hah see eae 14.61 57.35 26.73 


No Opinion ....... 12.36 11.76 14.44 
isapprove ........ 73.04 30.88 58.82 


















* Chi-Square was not at a statistically significant level. 






Taste XVIII 





STANDARD ERROR AND CRITICAL RATIO BETWEEN Two PERCENTAGES FOR SELECTED ITEMS MADE 
BY RESPONDENTS OF DIFFERENT LANGUAGES 















Difference 











French English Bilingual in Standard Critical 

Description of Item N = 89 N = 68 _ N = 187 Percentage Error Ratio 
6. School buildings ......... 68.54 76.47 7.93 7.51 1.06 
68.54 78.07 9.53 6.24 1.53 












12. Express minority opinion .. 48.31 66.18 17.77 7.81 2.28 
48.31 62.56 14.25 6.37 2.24 









18. Religious education ...... 87.64 69.67 18.53 6.67 2.78 
87.64 74.33 10.31 4.73 2.18 















73.04 30.88 42.16 7.31 5.77 


20. Denominational education . . 
73.04 58.82 14.22 5.91 2.41 
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There were sharp differences between lan- 
guage groups on the question of secular versus 
denominational education. Various groups re- 

nded as follows for approval of denomina- 
tional education: French—73.04 per cent, Eng- 
lish—30.88 per cent, and bilingual—58.82 per 
cent. Thus we can see that the French prefer 
denominational education and the majority of 
the English prefer secular education. Table 
XVIII compares those items which have large 
percentage differences to determine whether the 
difference between two percentages are statis- 
tically significant. This table has few items 
with a critical ratio of over 3 point because 
the standard error tends to be large. This is 
due to the relatively small number of cases for 
both French and English groups in contrast 
to the bilingual group. 

On the question of expressing minority 
opinions as raised by item twelve, the English 
and bilingual group more strongly “approve” 
than the French. 

The biggest difference between the three 
language groups was found in item twenty, 
which raises the question of denominational 
versus secular education. The French favored 
denominational education by 73.04 per cent, 
and the English approve denominational educa- 
tion by 30.88 per cent. This difference in per- 
centage is statistically significant with a critical 
ratio greater than 3.0. 

Table XIX indicates response to all items in 
percentages classified according to the sex of 
the respondent and Table XX indicates re- 
— to selected items in percentages classi- 

ed according to the sex of the respondent. 

Opinions of men and women do not differ 
as much as do other background factors such as 
education, social status, religion, or- language. 
The Chi-Square for this table could be smaller 
and still be statistically significant at the .01 
or .05 level because there are only two degrees 
of freedom. 

For item five, men indicated in greater num- 
bers than women that they favored increased 
emphasis on the study of international prob- 
lems in schools. While the “disapprove” re- 
sponses for both sexes were about the same, a 
larger number of women indicated no opinion 
to this item. Item five differentiated at the .05 


level according to the Chi-Square test. 

Women favored an increased emphasis being 
placed on extra-curricular activities, while men 
more strongly favored increased emphasis on 
industrial education. 
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The differences between men and women 
were of interest on item thirteen, which raised 
the question whether church and religion were 
of more importance than education in building 
character. For this item, 52.02 per cent of the 
male respondents checked “religion,” while 
46.79 per cent of the female respondents 
checked “religion.” In further comparison of 
the “no opinion” and “education” responses on 
this item, it is evident that men believe that 
the school is of less influence in building 
character than do women, 

Item seventeen, which raises the question 
whether new or modern school buildings re- 
sult in better education, was responded to as 
follows: 52.60 per cent of the men indicated 
“approve,” while 39.77 ~ cent of the women 
indicated “approve.” For item twenty-one 
which raises the question of electing or ap- 
pointing school board members, men favored 
electing by 58.39 per cent while women favored 
electing by 50.88 per cent. 

Table XXI indicates the standard error and 
critical ratio between two percentages for items 
five and seventeen made “ men and women. 
An analysis of this table shows that while sta- 
tistically significant differences were achieved 
for six items in Table XX according to Chi- 
Square test, which took into consideration three 
different responses for each item, none of the 
items in Table XXI differentiate with a critical 
ratio above the 3 point level. Thus while the 
percentage differences appear large they are. 
not three times the standard error. 

Table XXII indicates responses to all items 
in percentages classified according to the age 
of the respondent. This table tends to dis- 
criminate less than any of the other background 
factors studied. 

Table XXIII indicates responses to selected 
items classified according to the age of the 
respondent. For this table we have only four 
items which discriminate at the .05 or .01 level 
according to the Chi-Square test. 

For item one which raises the question whe- 
ther education is improving, we find the fol- 
lowing “yes” response for different age groups: 
for the 18-29 year group, 66.10 per cent; for 
the 30-49 year group, 72.15 per cent; and for 
the 50 years and over group, 80.88 per cent. 
In other words the older group tended to think 
that education has improved more since they 
were in school than did the younger group. 
These differences, however, were not at a sta- 
tistically significant level. 
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TaBLe XIX 
RESPONSES TO ALL ITEMS IN PERCENTAGES CLASSIFIED ACCORDING TO SEX OF RESPONDENT 





Level 
Chi- of 
Men Women Square Signif, 


N= N = 171 

1 & 2** 4&5 1&2 3 

7341 23.69 70.17 4.09 

87.86 5.78 88.89 3.51 

35.26 58.38 32.75 58 

85.55 8.09 82.45 5.85 

67.63 29.48 60.82 9.94 

16.76 75.15 20.47 4.09 

95.95 2.89 94.74 2.92 

89.02 6.94 95.33 1.75 

90.18 . 5.20 84.21 11.70 

32.27 58.96 25.15 12.87 
89.59 ‘ 6.94 88.89 2.92 8.18 
61.28 28.33 57.89 11.11 30.99 
52.02 35.83 46.79 7.02 46.20 
79.78 ; 11.56 75.44 10.53 14.04 
67.05 1.74 66.67 31.58 1.75 
86.13 4.62 75.44 18.13 6.43 
52.60 34.68 39.77 8.77 51.46 
77.46 : 15.05 76.02 7.60 16.37 
93.06 , 5.78 94.16 2.92 2.92 
57.22 87 28.90 56.72 12.87 30.41 
58.39 27.17 50.88 22.81 26.32 4.15 
42.19 . 50.86 37.43 4.09 58.48 
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_ ** Refers to the various column responses to each item. For example, 73.41 per cent of the men indicated approval to 
item one, by responding in column one or two. 
* Chi-Square was not at a statistically significant level. 


TaBLeE XX 
RESPONSES TO SELECTED ITEMS IN PERCENTAGES CLASSIFIED ACCORDING TO SEX OF THE RESPONDENT 





Men Women 
Type of Response to Item = 173 N = 171 Square 


5. International problems 
Approve 67.63 60.82 10.12 
No Opinion 2.89 9.94 
Disapprove 29.48 29.24 
. Extra-curricular Activities 
Approve 89.02 95.33 
No Opinion 4.05 1.75 
Disapprove 6.94 2.92 
. Industrial education 
Approve 90.18 84.21 
No Opinion 4.62 11.70 
Disapprove 5.20 4.09 
. Character building 
52.02 46.79 


12.14 7.02 
35.83 46.20 





. New school buildings 
Approve 52.60 39.77 
No Opinion 12.72 8.77 
Disapprove 34.68 51.46 
. School board 
Elected 


58.39 50.88 


No Opinion 14.45 22.81 
27.17 26.32 
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TaBLe XXI 


STANDARD ERROR AND CRITICAL RATIO BETWEEN Two PERCENTAGES FOR SELECTED ITEMS MADE BY 
MEN AND WOMEN 








Differences 
Women in Percent- Standard Critical 
Description of Item N = 171 age Error Ratio 


5. International problems . 60.82 6.81 5.15 1.32 
17. New school buildings y 39.77 12.83 5.33 2.41 











The younger groups tended to favor an in- 76.27 per cent, the middle group by 60.13 dws 
creased emphasis on the study of both national cent and older group by 52.94 per cent. This 
and international problems in social science same pattern of response was repeated in item 
courses more than the older groups. Both items twelve which raised the question of expressing 
four and five which deal with this problem minority opinions. The younger group tended 
differentiate at a statistically significant level. to want all sides of questions discussed in the 
Respondents’ opinions for item five stressing school to a greater extent than did the older 
the study of international problems were as group. This item does not differentiate at the 
follows: the younger group “approved” by  .01 or .05 level. 


TaBLe XXII 


RESPONSES TO ALL ITEMS IN PERCENTAGES CLASSIFIED ACCORDING TO 
AGE OF THE RESPONDENT 





Level 
Chi- of 
18-29 Years 30-49 Years 50 Years & Over Square Signif. 


N = 118 N = 158 N = 68 
Item 1&2** 3 4&5 1&2 3 4&5 1&2 3 4&5 
66.10 4.24 29.66 72.15 3.16 24.68 80.88 2.95 16.17 4.57 
92.37 3.39 4.23 89.87 3.80 6.33 77.93 10.29 11.76 
27.97 3.39 68.65 37.70 5.06 58.23 38.24 00 71.77 8.81 
91.53 5.08 3.39 82.91 6.33 10.76 73.53 7.53 19.12 12.50 
76.27 2.54 21.19 60.13 7.59 32.28 52.94 10.29 36.77 14.01 
16.10 6.78 77.12 17.72 4.43 77.84 25.00 8.82 66.18 4.54 
94.91 3.39 1.69 97.47 00 2.54 91.17 441 441 
96.61 1.69 1.69 91.14 3.16 5.69 86.76 441 8.82 6.41 
87.29 8.47 4.24 83.44 9.49 5.07 91.18 441 441 
27.96 12.71 59.32 24.68 10.13 65.19 39.70 8.82 51.47 
89.83 3.39 6.78 87.97 3.16 8.96 91.18 2.94 5.88 
67.79 10.17 22.04 58.23 949 32.28 48.53 14.71 36.77 7.89 
44.92 1441 40.68 48.73 6.33 44.94 58.82 8.82 32.36 8.22 
68.64 17.80 13.56 84.81 3.80 11.39 76.47 8.82 14.70 15.59 
6441 33.05 2.54 60.76 37.34 1.90 85.29 14.71 -00 13.42 
79.66 15.25 5.08 77.84 15.19 6.97 89.70 7.35 2.94 4.64 
41.52 11.02 47.46 45.57 12.03 42.40 55.88 7.35 36.77 4.09 
81.36 5.08 13.56 74.05 6.96 18.98 75.00 13.24 11.76 
90.68 4.24 5.09 94.93 63 4.43 95.59 1.47 2.94 
56.77 8.47 34.74 55.07 15.82 29.11 61.76 16.18 22.06 
49.15 22.88 27.97 60.76 13.29 25.95 50.00 23.53 26.47 
40.67 4.24 55.08 34.17 6.33 59.50 51.48 5.88 42.65 6.61 
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** Refers to the various column responses to each item. For example, 66.10 per cent of the French population indicated 
approval to item one, by responding in column one or two. 
* Chi-Square was not at a statistically significant level. 
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TasLe XXIII 


RESPONSES IN PERCENTAGES TO SELECTED ITEMS CLASSIFIED 
ACCORDING TO AGE OF RESPONDENT 














50 Yrs. 
18-29 30-49 and Level 
Yrs. Yrs. Over Chi- of 
Type of Response to Item N = 118 N = 158 N = 68 Squar Signif. 
1. Is education improving 
WE dcaceadévevees 66.10 72.15 80.88 4.57 * 
No Opinion ....... 4.24 3.16 2.94 
i atdceh beet nede 29.66 24.68 16.17 
4. National problems 
TT siccewenss 91.53 82.91 73.55 12.50 05 
No Opinion ....... 5.08 6.33 7.53 
Disapprove ........ 3.39 10.76 19.12 
5. International problems 
Approve .........- 76.27 60.13 52.94 32.24 01 
No Opinion ....... 2.54 7.59 10.29 
Disapprove ........ 21.19 32.28 36.77 
12. Express minority opinion 
pe, UTE 67.79 58.23 48.53 7.89 ° 
No Opinion ....... 10.17 9.49 14.71 
Disapprove ........ 22.04 32.28 36.77 
13. Character building 
a Te 44.92 48.73 58.82 8.22 * 
No Opinion ....... 14.41 6.33 8.82 
PEED wetcccess 40.68 44.94 32.36 
14, Free education 
SE néwneveses 68.64 84.81 76.47 15.59 01 
No Opinion ....... 17.80 3.80 8.82 
Disapprove ........ 13.56 11.39 14.70 
15. Teachers’ Salaries 
a eee 64.41 60.76 85.29 13.42 01 
Remain low ........ 33.05 37.34 14.71 
0 ene 2.54 1.90 .00 





* Chi-Square was not at a statistically significant level. 


, Item thirteen, which emphasizes various as- 
pects of character building, does not differ- 
entiate at a significant level ; however, the older 
groups had greater confidence in the values of 
religion for character building than did the 
younger groups. 

Items fourteen and fifteen, which have to deal 
with free education beyond high school and 
teachers’ salaries in Montreal, show an inter- 
esting pattern. For item fourteen the middle 
group more firmly believed in free education be- 
yond high school than either the younger or 
older groups. On item fifteen, when respond- 
ents were asked whether teachers’ salaries be 
increased, remain the same, or decreased, it is 
the middle group which was most hesitant to 
increase teachers’ salaries. The fact that most 
of the responsibility for additional tax funds 
would be placed on the middle group may ac- 
count for their hesitancy in recommending in- 


creases. 


Table XXIV indicates the standard error and 
critical ratio between two percentages of re- 
sponses to selected items made by persons of 

ifferent ages. Three of the items discrimi- 
nated with a critical ratio three times the stand- 
ard error. 

For item five, there were large differences in 
the percentages for each group in their re- 
— for the study of international problems. 

¢ younger groups believed strongly that an 
increased emphasis should be made in that di- 
rection. The older persons were less sure on 
this item. 

There was a statistically significant difference 
betwen opinions of the 18-29 year group and 
the 30-49 year group, as to whether education 
should be more free. 

The younger group approved of freer educa- 
tion by 68.64 per cent, the middle group by 
84.81 per cent. Probably the middle group had 
sufficient time to become aware of the lack of 
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TaBLE XXIV 
STANDARD ERROR AND CRITICAL RATIO BETWEEN TWO PERCENTAGES FOR 
SELECTED ITEMS MADE BY PERSONS OF DIFFERENT AGES 
50 Yrs. Differ- 
18-29 30-49 and ence in Stand- Criti- 
Years Years Over Percent- ard cal 
Description of Item N = 118 N = 158 N = 68 age Error Ratio 
5. International problems ..... 76.27 60.13 16.14 5.52 2.94 
76.27 52.94 23.33 7.21 3.24 
14. Free education ............ 68.64 84.81 16.17 5.13 3.15 
68.64 76.47 7.83 6.67 1.17 
15. Teachers’ salaries .......... 6441 60.76 3.65 5.87 62 
64.41 85.29 20.88 6.15 3.40 
educational opportunities that existed beyond Social Status 
high school which the younger group did not | See 75.33 
feel at their age. oe Soe ES PR Free BONE ee oS 
To the — as to whether teachers’ sal- Ed care eee oe . 
aries should be increased, 85.29 per cent of the — 
> ii SE i nccctanec vation neSachwee 80.82 
older group indicated approval, 60.76 per cent Some High School.................00+: 72.83 
59.83 


of the middle group, and 64.41 of the younger 
group. 

Table XXV compares the four background 
factors which are significant according to the 
Chi-Square test for item one. It is evident that 
the French group had the greatest confidence 
that education is improving. Catholics like- 
wise saw greater improvement in education than 
Protestants or Jews. The poor group according 
to social status saw greater improvement than 
average or wealthy. Those respondents who 
were in the elementary school group saw greater 
improvement in education than respondents 
having some high school or the group that had 
finished high school. 


TABLE XXV 


COMPARISON OF FAVORABLE RESPONSES TO ITEM ONE 
CLASSIFIED ACCORDING TO SELECTED 
BACKGROUND Factors 








Item One. Do you think that children today 
get a better education than you received? 
(Yes Response) 





Pee ee 


Background factors used have a Chi-Square at the .05 
or .01 level. 





From Table XXVI one can see that more 
men than women placed value on a study of in- 
ternational relations more than did the middle 
or older groups, and English groups more than 
the French or bilingual groups. 

Item 5 differentiated in social status and 
education in the following manner: the average 
and wealthy group wanted greater stress placed 
on the study of international relations than did 
the poor group, and the two higher educational 
groups more strongly approved than did the 
elementary group. 


TaBLeE XXVI 


COMPARISON OF FAVORABLE RESPONSES TO ITEM FIVE 
CLASSIFIED ACCORDING TO SELECTED 
BACKGROUND FACTORS 











Background Factors Percentage Item Five. Some say that subjects ~y as de- 
al Tinie. ammicsnee mocracy, communism, imperialism, and interna- 
PONSES............. 000 71.80 tional relations should be discussed in the schools. 
oe Do you agree or disagree? 
ee (Approve Response) 
BERRI R RRR Cyschaay paieat be 65.77 Background Factors Percentage 
Religion | Total favorable responses. ...........-+++++ 64.25 
EE ence eee eee 74.35 Sex 
EE a a 70.17 BN ts Heel wae s vives uk’ eueea naan 67.63 
BE © $.09:6'9.0.0.b 00 6606 05080550 600600665 38.89 , eee any epee ee 60.81 

















NR i os eth cull epedveus 76.27 

NR aiigkn¢ asks eeedshekewsaeaws 60.13 

as oodced ad e6benneeane 52.94 
Language 

cn Ob maeia+ ete enen ee damtine 53.93 

as KAGE AS OOD RRE ER REQ 70.58 

NE Rarer eee re 66.84 
Social Status 

DG coh bacenthecdedvetes besenasends 48.67 

ry Tree 75.74 

EE ele n dude kv aWacenens ee kanes 77.59 
Education 

a ccd a eee ansbaae’ 52.74 

Some High School .............0..00e0: 74.07 

SNEED pas ccccccccvsinscossene 71.79 





Background factors used have a Chi-Square at the .05 
or .01 level. 


Table XXVII shows a breakdown of back- 
ground factors for item six. The poor group 
more than the average or wealthy group felt 
children tend to become dissatisfied with their 
homes if they attend new and modern school 
buildings. Those respondents having elemen- 
tary education were likewise less confident of 
the influence of school buildings. Catholics 
to a small extent more than Protestants were 
convinced as to the desirable educational results 
of new school buildings. 


Taste XXVII 
COMPARISON OF FAVORABLE RESPONSES TO ITEM Six 


CLASSIFIED ACCORDING TO SELECTED 
BACKGROUND FACTORS 








Item Six. If school buildings are new and mod- 
ern do you think that children will become dis- 
satished with their homes? 





(No Response) 
Background Factors Percentage 
Total favorable responses .............--.-. 75.59 
Social Status 
BE ct beeb bind be ceded enedans ceed 64.00 
 detn+s de pnenerkwinedskoneéks 82.62 
A cpnthee aad pede cwundckaagae 89.65 
Education 
El i ten ebecddndenenere cand eeehs 68.49 
CS FR cere 77.77 
SEE 5.5 sceviiasesnahoates 82.05 
Religion 
PE cbttcn oie ee eeeer ane meeed 75.84 
PD. sch ehicdd Red nhae emake ee 80.69 
Dt ciubthdecktenannsenasenkeciesénna 50.00 





Background factors used have a Chi-Square at the .05 
or .01 level. 


Table XXVIII, which compares background 
factors for item twelve, has only two groups 
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which differentiated at a significant Chi-Square 
level. The wealthy and the average groups 
more than the poor wished expression of minor- 
ity opinion in the schools. The two higher 
educational groups more than the elementary 
group likewise wished minority opinions ex- 
pressed. 


TaBLeE XXVIII 


COMPARISON OF FAVORABLE RESPONSES TO 
ITEM TWELVE CLASSIFIED ACCORDING TO 
SELECTED BACKGROUND FACTors 





Item Twelve. Should speakers who might have 
different views from the majority of people in the 
community be permitted to speak at high school 
assembly programs ? 





(Yes Response) 
Background Factors Percentage 
Total favorable responses. ................. 59.60 
Social Status 
BL, MADASeRATRG Ret seen caeeaueeRenes 50.00 
PE: vice zceeducse cn teesichedebnes 66.91 
MEE wvaceedes cavwdscthvvcdacenenes 67.24 
Education 
i cAndetdiudecbetendeiedaen 50.00 
ED 6. ccc wesieneoesewees ens 62.96 
SS fo ere 69.23 





Background factors used have a Chi-Square at the .05 
or .01 level. 


Table XXIX compares background factors 
that are statistically significant for item thirteen. 
Women had greater confidence than men that 
education is an important factor in building 
character. The farther one goes up the scale 
in social status, the greater confidence expressed 
in education. There appears to be no direct 
relationship on this question between the 
amount of education and opinion response. 


Taste XXIX 
COMPARISON OF FAVORABLE RESPONSES TOWARD 


EDUCATION ON ITEM THIRTEEN CLASSIFIED 
ACCORDING TO SELECTED BACKGROUND Factors 





Item Thirteen. Do you think that church and 
religion are more important than school educa- 
tion in building character? 





(No Response) 
Background Factors Percentage 
Total favorable responses ................. 40.99 
Sex 
EN cel eiceah ath dara atts ae Se en 35.83 
IE i i-deg > edith ee eireeacinat awh een coal 46.20 
Social Status 
Se ee ee ee 32.00 
PE c6cvkeeenedeencd eck pan eeeees 47.80 
0 ee oe ere oe 48.27 
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Education 
CL dc cintadnevasadennane eae hee 40.41 
IRAE Ce ee 34.57 
PTT eer eee 46.15 





Background factors used have a Chi-Square at the .05 
or .01 level. 


Table XXXI compares background factors 
for item twenty. There was a sharp opinion 
between language groups on this item. The 
English were more strongly in favor of secular 
education than the French or bilingual groups. 

The higher groups in social status favored 
secular education to a greater extent than did 
the lower two groups. The group which fin- 
ished high school favored secular education 
more strongly than the elementary group. 

Table XXX shows the comparison of back- 
ground factors for item seventeen. 

Men apparently had greater confidence in the 
value of new school buildings than did women. 
The English group appeared to value new 
school buildings more than did the French or 
bilingual groups, and those who finished high 
school more than the other two groups. The 
higher the social status, the stronger was the 
opinion for new school buildings. 


TaBLeE XXX 
COMPARISON OF FAVORABLE RESPONSES TO ITEM 


SEVENTEEN CLASSIFIED ACCORDING TO SELECTED 
BACKGROUND Factors 








Item Seventeen. Do you think that children 
generally get a better education in new and mod- 
ern school buildings? 
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TaBLe XXXI 


COMPARISON OF KESPONSES TOWARD SECULAR 
EDUCATION ON ITEM TWENTY ACCORDING 
TO SELECTED BACKGROUND FAcTors 





Item Twenty. Some provinces have non-denomi- 
national schools, while others have Catholic and 
Protestant schools. Which school system helps 
national unity most? 








(Yes Response) 

Background Factors Percentage 
Total favorable responses ................- 46.22 
Sex 

hi Sallitinic dpe 5ibk Ga Rese atncie acaa el 52.60 

DE sidestedracevincnansamethouas 39.77 
Language 

Ch cid ddim ceanteewesaneee ten 49.43 

hy ints Oh trad aca bene Bikes do oe 61.76 

PN SidnGegadccnwiawitonk ovseean 39.04 
Education 

EE Cec hiis kadar coedeenawasate 43.15 

SE OND 6 gcc ckvas ccussvesens 41.97 

0” ee eer 52.99 
Social Status 

i cike oath wera ke vad ties ike ewes 41.34 

RE iaicrentencedind ReWa eka ews oman 48.53 

RE Wc nino aciin- oa teehee care eee menial 53.45 





Background factors used have a Chi-Square at the .05 
or .01 level. 


(Secular Education Response) 

Background Factors Percentage 
Total favorable responses ...........--++-- 29.65 
Langua 

4 prkuibs Neh ehee ned ecagemeed 14.61 

RNR atte pam ae °F 57.35 

RE Se 600 sb knsevicsdsecemesaanes 26.71 
Social Status 

PE i ckaccees bb edEeRTESRap Eee 24.67 

BED ind co00 cid ecbsdcatereaeesens 29.41 

.. Se eeeererrrerrrr yr rr: 43.11 
Education 

diets in cisdw nda sinieemeuieeted 20.54 

SE EEE 0 vc cccccccnevesveveve 30.86 

. o. i Brrr er 40.18 
Religion 

a as pial le Geli Raw Ml 23.79 

EE i:kih0404,649:4040 eben ca bennen 56.14 

SE kovxthusnd cas ieehswetsa seseeuued 33.33 





Background factors used have a Chi-Square at the .05 
or .01 level. 

There was sharp difference of opinion be- 
tween Catholics and Protestants as to secular 
education. 

Table XXXII compares background factors 
for item twenty-one. Men advocated the election 
of school board members more than did women. 
The average and wealthy groups favored elec- 
tion of school board members more than did 
the poor group. The two higher educational 
groups favored electing of school board mem- 
bers more than did the elementary group. 
Protestants favored election more than did 
Catholics. 


TABLE XXXII 


COMPARISON OF RESPONSE TOWARD ELECTING OF 
SCHOOL BoARD MEMBERS ON ITEM TWENTY-ONE 








ACCORDING TO SELECTED BACKGROUND FACTORS 
Item Twenty-one. Do you think that school board 
members should be elected by residents of the 
school district or should they be appointed by the 
Quebec Board of Education ? 

(Elected Response) 





Background Factors Percentage 
Total favorable responses ................: 54.65 
Sex 
ee Te er 58.39 
Rnb ce in-is te chai toe wan Pit nein 50.88 
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Social Status ce 
SEEDS EE a a 52.01 Religion 
I 55.15 aaa CEE 49.81 
RGR RE einp epee Eger 60.34 DUUMTENEES occ ccccccccscscccccocsecs 73.68 
Education TS coerce sececccececescsccccvcccoees 66.67 
I Se ere ee ere 47.94 
EE Cree 62.96 


Fin. Hi 





Background factors used have a Chi-Square at the .05 
or .01 level. 


Chapter V 


Summarization Conclusions and Implications 
For Further Research 


The problem of this chapter is to bring to- 
gether in a concise manner the results of the 
investigation discussed elsewhere in this report. 

inion responses for the entire population 
will first be discussed, and then an analysis 
will be made according to background factors. 


SUMMARIZATION OF RESPONSES FOR 
ENTIRE POPULATION 


1. More than two persons out of three were 
of the opinion that education in Montreal is 
improving. 

2. Montreal citizens desired an increased 
curricular emphasis on the study of national 
and international problems. 

3. Strong approval was given to increased 
emphasis on the physical culture, athletics, extra- 
curricular activities, opportunity for industrial 
education, and yoass To and dental services. 

4. Respondents approved, but not in large 
numbers, the expression of minority opinions 
in schools. 

5. Opinion was about evenly divided as to 
whether new school buildings result in better 
education. 

6. Approximately two-thirds of the respond- 
ents indicated “approval” of increasing teach- 
ers’ salaries and approximately one-third 
thought they should remain the same. 

7. Strong approval was given to the in- 
crease of free education. 

8. Approximately three out of four respond- 
ents desired the same or increased religious 
education in the schools. 

9. On the question of secular versus re- 
ligious education, approximately 30 per cent 
of the respondents favored secular, 13 per 
cent had no opinion, and 57 per cent favored 
denominational education. 


10. Opinion was divided regarding the elec- 
tion or appointment of school board members. 
Approximately 55 per cent of the respondents 
favored the election of school board members, 
18 per cent had no opinion, and 27 per cent 
favored their appointment. 

11. Opinion was divided as to whether the 
school curriculum should be adjusted to meet 
the needs of all pupils or should maintain the 
present standards. Approximately 65 per cent 
of the respondents approved adjusting the 
school offering, 5 per cent had no opinion, and 
40 per cent approved of maintaining present 
standards. 


SUMMARIZATION OF OPINION BY RESPOND- 
ENTS OF DIFFERENT EDUCATIONAL LEVELS 


All of the items on the interview schedule did 
not differentiate for each background factor. 
Consequently, only those questions will be dis- 
cussed where a significant difference in opinion 
was found. 

1. The lower groups in educational attain- 
ment were most firmly convinced that educa- 
tion has been improving since they have been 
in school. The high school graduates were least 
thoroughly convinced that education is im- 
proving. 

2. High school graduates believed more 
strongly than those who had attended elementary 
school only that increased emphasis should be 
put on the study of international problems. 

3. The higher educational groups believed 
more strongly in permitting the expression of 
minority opinion in the schools. 

4. Opinion was rather evenly divided re- 
garding the respective values of religion or 
education for character building. Respondents 
who had attended elementary school only 
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checked religion in greater proportions. Re- 
spondents who finished high school checked 
education in greater numbers. 

5. High school graduates approved new 
school buildings in greater n ts than did 
the elementary school group. 

6. High school graduates approved of secu- 
lar education in greater numbers than did the 
elementary school group. 

7. High school graduates approved of elect- 
ing school board members in greater numbers 
than did the elementary school group. 


SUMMARIZATION OF OPINION BY RESPOND- 
ENTS OF DIFFERENT SOCIAL STATUS 


1. The poor group was more firmly con- 
vinced that education has improved than did 
the wealthy group. 

2. The wealthy group believed more strong- 
ly in the study of international problems than 
did the poor group. 

3. The wealthy group approved of new 
school buildings to a greater extent than did 
the poor group. 

4. The poor group believed more strongly in 
denominational education, while the wealthy 
group preferred secular education. 

5. For character building, the poor group 
placed greater value on religion than on educa- 
tion, whereas the average and wealthy groups 
placed greater value pe education. 

6. The average and wealthy groups approved 
increased teachers’ salaries in greater numbers 
than did the poor group. 

7. The average and wealthy groups believed 
more strongly than the poor group in the elec- 
tion of school board members. 


SUMMARIZATION OF OPINION BY RESPOND- 
ENTS OF DIFFERENT RELIGIONS 


1. More Catholics believed that education 
has improved than did Protestants or Jews. 

2. More Catholics approved of physical pun- 
ishment for school children than did Protestants 
or Jews. 

3. Protestants approved more strongly than 
Catholics of the expression of the opinions of 
minority groups in the school. 

4. For character building, Catholics saw 
greater value in religion, whereas Protestants 
saw greater value in education. The differences, 
however, were not significant. 
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5. All three groups, Protestants, Catholics, 
and Jews, strongly approved religious education 
in the schools. 

6. Protestants believed more strongly in 
secular education whereas Catholics believed 
more strongly in denominational education. 

7. Protestants in larger numbers believed in 
the election of school board members. 


SUMMARIZATION OF OPINION BY 
RESPONDENTS OF DIFFERENT AGES 


1. Older people believed, more than did 
younger people, that education is improving. 

2. Younger people believed more than older 
people that increased emphasis should be placed 
on the study of national and international prob- 
lems. 

3. Younger people gave stronger approval 
of the expression of minority opinions in the 
schools. 

4. For character building older people placed 
greater value on religious training than did 
younger people. 

5. Older people believed in increased teach- 
ers’ salaries in larger numbers than did younger 
people. 


SUMMARIZATION OF OPINIONS BY RESPOND- 
ENTS OF DIFFERENT LANGUAGE GROUPS 


1. The French speaking group believed that 
education is improving more than did the 
English speaking or bilingual groups. 

2. Respondents in the English and bilingual 
groups approved the study of international 
problems in greater numbers than did the 
French group. 


3. Respondents in the English and bilingual 
groups approved the expression of minority 
opinion in greater number than did the French 
group. 

4. The English group approved of new 
school buildings in greater number than did the 
French or bilingual groups. 

5. The French group believed in a stronger 
emphasis on religious education than did the 
English or bilingual groups. 

6. The French group approved denomina- 
tional education whereas a majority of the Eng- 
lish group preferred secular education. 
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SUMMARIZATION OF OPINIONS BY 
MEN AND WOMEN 


1. More men believed in a study of interna- 
tional problems than did women. 

2. More women approved of extra-curricular 
activities in the schools than did men. 

3. More men approved of an increased em- 
phasis on industrial education than did women. 

4. More men approved of new school build- 
ings than did women. 

5. More men believed in the election of 
school board members than did women. 


CONCLUSIONS 


It is significant that background factors such 
as education and social status resulted in a 
greater differentiation of opinion responses than 
did the relatively inflexible determinants such 
as sex, age, or religion. This observation gives 
encouragement to those in positions of leader- 
ship who are trying to bring about changes in 
aims, methods and organization of education. 
Older people and younger people are more alike 
than different in their attitudes toward educa- 
tion. The differences of opinion toward educa- 
tion between Catholics and Protestants were not 
as great as among respondents of different levels 
of educational background. When the dis- 
cussion was kept in terms of objectives to be 
achieved in education, the goals of Protestants 
and Catholics were very nearly alike. 

There are many wey in school organiza- 
tion and support where there were sharp differ- 
ences of opinion, but, when questions of gen- 
eral objectives were raised, there was much 
greater unanimity of opinion than there were 
differences. 


IMPLICATIONS FOR FURTHER RESEARCH 


There are many studies which could be made 
using the cross section sampling method of 
public opinion measurement. The following 
three suggested studies serve only to illustrate 
the application of this method of research. 

1. Measurement of the attitudes of the lay 
public in three small cities which have small 
high schools to determine curriculum content, 
extension of educational services, and the type 
of school experiences desired by the residents 
of the community. An attempt could be made 
to get a cross section of community opinion 
giving further understanding to the problem 
facing the small high school. 
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2. Measurement of the attitudes of farmers 
and village inhabitants to the problem of rural 
school consolidation and reorganization, A 
study could be made in three or more districts: 
In district one, where school consolidation has 
been accomplished; in district two, where the 
issue is at present controversial; and in district 
three, where the problem has not been seriously 
considered. This suggested study could use the 
non-directive interviewing technique used ex- 
tensively by the Department of Agriculture in 
getting opinions from farmers. 


3. An investigation could be made compar- 
ing lay social and educational attitudes in three 
cities from 10,000 to 50,000 population. This 
type of study could determine whether there 
was any relationship between the social and 
the educational attitudes of the public. 
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APPENDIX “A” 


_ English Ballot 


EDUCATIONAL ATTITUDES IN MONTREAL 


1. Do you think that children today get a 


better education than you received ? 


(1) Yes. (2) Yes. (3) No opinion. 


(4) No. (5) No. 





Comment ( ) 
. Do you approve or disapprove of new 


ideas and experimentation in education ? 


(1) Approve. (2) Approve. (3) No 
opinion. (4) Disapprove. (5) Disapprove. 
Comment ( ) 


. Do you approve or disapprove of physical 
punishment for pupils who have misbe- 





haved? 


(1) Approve. (2) Approve. (3) No 
opinion. (4) Disapprove. (5) Disapprove. 


Comment ( ) 





. Some say that high school studies should 
emphasize present day problems like hous- 
ing, crime, national unity, safety. Do you 


approve or disapprove? 


(1) Approve. (2) Approve. (3) No 
opinion. (4) Disapprove. (5) Disapprove. 


Comment ( ) 





. Some say that subjects such as democracy, 
communism, imperialism and international 
relations should be discussed in the schools. 
Do you think they should be discussed 


or not discussed ? 


(1) Discussed. (2) Discussed. (3) No 
opinion. (4) Not discussed. (5) Not dis- 
cussed. 


Comment ( ) 





. It school buildings are new and modern, 
do you think that children will become dis- 


satisfied with their homes? 
(1) Yes. (2) Yes. (3) No opinion. (4) 
No. (5) No. 





Comment 


7. Do you approve or disapprove of having 


the high school stress athletics and physical 
culture as a part of the school program? 
(1) Approve. (2) Approve. (3) No 
opinion. (4) Disapprove. (5) Disapprove. 


Comment ( ) 





. Do you approve or disapprove of high 


schools stressing extra-curricular activities 
such as debating, clubs, and school papers? 
(1) Approve. (2) Approve. (3) No 
opinion. (4) Disapprove. (5) Disapprove. 


Comment ( ) 





. Should school boards spend more money 


to train students and adults in art and 
trade schools for skilled industrial jobs? 
(1) Yes. (2) Yes. (3) No opinion. (4) 
No. (5) No. 


Comment . 33 





. Some say that changes in the school pro- 


gram are not justified if they cost more 
money. Do you agree or disagree? 

(1) Agree. (2) Agree. (3) No opinion. 
(4) Disagree. (5) Disagree. 


Comment .. 2 





. Do you _—- or disapprove of the idea 


that the schools should spend money for 
medical and dental examinations for all 
children ? 

(1) Approve. (2) Approve. (3) No opin- 
ion. (4) Disapprove. (5) Disapprove. 





Comment ( ) 


. Should speakers who might have different 


views from the majority of people in the 
community be permitted to speak at high 
school assembly programs ? 

(1) Should anh (2) Should speak. (3) 
No opinion. (4) Not speak. (5) Not 
speak. 


Comment ) 
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13. 


17. 


18. 


19. 





Do you think that church and religion are 
more important than school education in 
building character? 

(1) Yes. (2) Yes. (3) No opinion. (4) 
No. (5) No. 


PO ee ) 


. Do you think students beyond high school 


who want further education should have 
the opportunity to get it free, or should 
they pay for it themselves? 

(1) Free. (2) Free. (3) No opinion. (4) 
Pay. (5) Pay. 

Comment ( ) 
Should teachers’ salaries in Montreal be in- 
creased, remain the same, or be decreased ? 


(1) Increased. (2) Increased, (3) No 
opinion. (4) Decreased. (5) Decreased. 





Comment ( ) 





The provincial government should pay 
for a larger share of the Montreal school 
budget. Do you agree or disagree? 

(1) Agree. (2) Agree. (3) No opinion. 
(4) Disagree. (5) Disagree. 


Comment ( ) 


Do you think that children generally get a 
better education in new and modern school 








buildings? 

(1) Yes. (2) Yes. (3) No opinion. (4) 
No. (5) No. 

Comment ( ) 
How much time do you think should be 
devoted to religious instruction — more 


than at present, about the same, less than 
at present, or none at all ? 

(1) More. (2) About the same. (3) No 
opinion. (4) Less. (5) None. 

Comment ( ) 
Do you think that vocational guidance 
should be given to all pupils as part of the 
school program ? 

(1) Yes. (2) Yes. (3) No opinion. (4) 
No. (5) No. 


Comment ( ) 








20. 


21. 


42. 


23. 
24. 
25. 


26. 


27. 


28. 


29. 


30. 


31. 
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Some provinces have non-denominational 
schools, while others have Catholic and 
Protestant schools. Which school system 
helps national unity most? 

(1) Denominational. (2) Denominational. 
(3) No opinion. (4) Secular. (5) Secu- 


lar. 


Comment = ( ) 


Do you think that school board members 
should be elected by residents of the school 
district or should they be appointed by 
the Quebec Board of Education? 

(1) Elected. (2) Elected. (3) No opinion. 
(4) Appointed. (5) Appointed. (6) Both. 





Comment ( ) 





Some say that high schools should maintain 
high standards and those students who 
cannot successfully do the work should be 
dropped. Do you agree or disagree? 

(1) Agree. (2) Agree. (3) No opinion. 
(4) Disagree. (5) Disagree. 


Comment ( ) 
(1) Male. (2) Female 23 ( ) 
Age (1) (2) (3) (4)24( ) 
Social status (1) Highest. (2) Average. 





(3) Poor. 25 ( ) 
Languages (1) French. (2) English. (3) 
Bilingual. 26 ( ) 


Religion (1) Catholic. (2) Protestant (3) 
Jewish. (4) Other. (5) No. 27 ( ) 
Schooling (1) Elementary. (2) Some high 
school. (3) Finished high school. (4) 
Some College. 28 ( ) 
Age discontinued school__. 

Marital status (1) Single. (2) Married. 
(3) Widow. (4) Divorced. 29 ( ) 
No. of children in family. (1) (2) (3) 
(4) (5). 30( ) 
No. of brothers and sisters you have. (1) 
(2) (3) (4) (5). 31 ( ) 





CHARACTERISTIC LIMITATIONS OF THE INTERNAL TUNING 
OF SELECTED WIND INSTRUMENTS 
AS PLAYED BY AMATEURS 


ALVIN W. AHRENS 
University of Wisconsin 


I 


Introduction 


The purpose of the study here reported is to 
present data on the characteristic limitations of 
the internal tuning of selected wind instruments 
as played by amateurs. The investigations 
have been limited to the study of four instru- 
ments, namely, flutes, trumpets and cornets, and 
clarinets. 

The internal tuning of wind instruments has 
reference to the accuracy of the scales, both 
diatonic and chromatic, which they produce. 
Several related problems in tuning were in- 
vestigated to ascertain characteristic tendencies 
which have important implications in teaching 
and performance. 

The flexibility ranges of the instruments are 
reported as conditioning factors in internal 


Il 


tuning. The human element, which is ever 
— is variable and was investigated. Dif- 
erent room temperatures have disturbing effects 
on intonation, necessitating various tuning ad- 
justments of instruments. These factors were 
also investigated. However, the chief investiga- 
tions were concerned with the conditioning 
effects of different strength reeds and different 
lay mouthpieces on the tuning of a clarinet. 

Since skilled musicians are proficient in forc- 
ing their instruments in tune, it was deemed 
of more practical importance to use amateurs 
for the investigations. The quantitative results 
thus obtained should give a clearer understand- 
ing of the problems encountered in the study 
and teaching of students of wind instruments. 


Theoretical and Technical Considerations 


Wind instruments present many perplexing 
problems to physicists. In general, they do not 
follow laws of open and closed pipes, of 
cylindrical and conical bores and of organ 
pipes whose frequencies can be predicted. This 
lack of uniformity of response is in part con- 
ditioned by the fact that many of the musical 
instruments are neither wholly conical nor 
cylindrical in construction. The lack of uni- 
formity of the taper, the flare of the bell and, 
in some instances, the corrections for the fifth 
mode of vibration all contribute to the diffi- 
culty of establishing laws in wind instrument 
construction. 

The FLUTE is an open pipe instrument 
which responds by blowing air across the blow 
hole near the end of the tube. The eddies of 
air (aeolian tones such as are found in the how!- 


ing of the wind around a corner) called “edge 
tones” produce frequencies some of which are 
in accord with the air column in the flute. 
Thus the column of air is a resonator to re- 
inforce, through its standing wave, this feeble 
edge tone. 

In 1832 Theobald Boehm of Munich devised 
modern fingering for the flute. In 1847 he 
invented the cylindrical bore and metal tube 
with large covered finger holes. Boehm (23, 
p- 229) was the first man to make a musical 
instrument according to scientific principles, and 
his efforts have been rewarded by acclaim for 
having developed the most perfect woodwind 
instrument we have today. 

The first octave of a flute sounds in the first 
mode of vibration with the node (point of least 
motion) located in the center of the vibrating 
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air column. The second octave responds with 
the second mode of vibration which contains 
two nodes and three antinodes. The third oc- 
tave responds with several modes of vibration 
conditioned By the tones sounded and the fin- 
gering used. 

Open pipes must have an antinode (point 
of most motion) at each end regardless of the 
mode of vibration. Theoretically the wave 
length of the fundamental tone is two times the 
length of the air column resonating; however, 
this is not actually true in practice. The anti- 
node is found at some short distance out from 
the open end. 

W. T. Bartholomew (2, p. 121) has this to 
say regarding the antinode which is found out 
from the end of an open pipe: 


For a cylindrical pipe, this distance is about 
three tenths of the diameter of the pipe. 
Thus, the actual wave-lengths _— by 
pipes are somewhat longer and the pitches 
somewhat lower than the pipe length itself 
would justify. 


Mendenhall, Eve, Keys and Sutton (20, p. 
213) in discussing the end correction for pipes 
state: 


For cylindrical open pipes of radius r, the 
correction to be added is 3.3r; for closed 
pipes the correction is 2.7r. 


In the first and second octaves of the flute, 
higher pitches are produced by opening finger 
holes to shorten the air column. In the third 
register, cross fingering (segmentation) is re- 
quired to make the dead end air chamber favor- 
able to the end that is being used. 


The problems of tone production in flute 
playing were studied by William F. Waldrop 
(38, p. 33). He used mechanical means for 
controlling the air stream which was directed 
across the blow hole. The results of his in- 
vestigation are, in part, as follows: 


When the flute was blown with an appara- 
tus which permitted the isolation and con- 
trol of each of the factors used in playing, 
the following conclusions were reached: As 
many as 8 partials can be obtained from the 
fundamental by increasing the air pressure 
alone . 


The various factors used in playing were 

found to affect pitch and loudness as follows: 

A. Pitch and intensity both vary directly 
with air pressure. 
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B. Pitch and intensity both vary inversely 
with the distance from the exit of the 
air stream to the edge of the blow 
hole. 


Pitch and intensity both vary inversely 
with the size of the exit. 


. Pitch is affected only very slightly by 
the angle the air stream makes with 
the edge, when every other factor is 
held constant, at least through the 
degrees that are used in flute playing. 
However, the intensity varies as mark- 
edly as with other factors and directly 
with the angle the air stream makes 
with the edge. The angle is the 
only factor which permits an in- 
crease in intensity without a change 
in pitch , 

The velocity of the air stream is actually 
the real variable which causes the changes 
in tone studied. Such other factors as distance 
(p. 54), size opening and pressure are 
simply means of varying the velocity of the 
air stream with the results shown. 


CORNETS are open tubes and respond 
naturally to the ‘just’ partial series. The prin- 
cipal conditioning factor of the internal tuning 
is the fifth mode of vibration? which is fourteen 
cents? flat when compared to the equally tem- 
pered scale. Some instrument builders make a 
correction for this fifth mode by placing a 
constriction in the tubing at a nodal point ; how- 
ever, this correction also raises the sixth mode 
of vibration®, which becomes too sharp. Thus 
compromises are necessary to avoid much dif- 
ficulty. 

The tones resulting from the use of valves 
offer more problems. When the tones produced 
through the use of one valve are in tune, those 
made by a combination of valves are usually 
too sharp. The low “C#,”, which is produced 
by all three valves in combination, is about 
one-half semitone too high. 

The CLARINET is a single reed instrument 
which when played responds chiefly as a closed 
pipe. The low register functions in the first 
mode of vibration, the second register responds 
with the third mode of vibration and the upper 
register primarily in the fifth mode of vibration. 


1 The fifth mode of vibration is the Es, fourth space 
treble staff as played by a cornet. 


2 Cents — commonly used to designate hundredths of a 
semitone. 


* The Gs, space above the staff. 
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Theoretically, the reed is forced to vibrate 
in the frequency which is common to the pipe 
when it functions in the first mode of vibration. 
To play the second register a speaker hole is 
opened which introduces an antinode in the 
air column of the pipe, conditioning it to over- 
blow a twelfth. The third register is induced 
by segmentation (cross fingering in the dead 
end of the pipe) along with greater lip pressure 
on the reed. 

In the conventional cylindrical closed pipe 
the third mode of vibration responds two 
hundredths of a semitone sharper (in reference 
to equal temperament) than the first mode; 
the fifth mode fourteen hundredths flatter than 
the first mode. 

The speaker hole (octave or register key), 
a feature necessary to induce the higher modes 
of vibration in clarinets, oboes, saxophones, 
etc., is a detrimental conditioning agent for 
intonation. The induced antinode lies below 
the speaker hole when the pipe responds with 
its full length, and as consecutive holes are 
opened, the antinode advances up to and past 
the speaker hole. The tones formed with the 
antinode to either side of this speaker hole are 
raised slightly in pitch directly with the distance 
the antinode is away from the speaker hole. 

The mode of vibration of a clarinet reed 
was a puzzling factor prior to the investigation 
by C. S. McGinnis and C. Gallagher (19, pp. 
529-32). The results of this investigation are 
as follows: 


1. During a large part of its cycle, the flow 
of air into the mouthpiece is completely 
cut off by the reed. 

2. With the aperture closed, the reed ap- 
pears motionless to the eye for about half 
the time of a complete cycle. 
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3. The fundamental frequency of the reed 
vibration as measured with the calibrated 
stroboscope is the same in all ranges to 
within one percent of the fundamental 
frequency of the tone produced. 

4. For a tone of good quality the tip of the 
reed vibrates as a unit, e. g., it remains 
parallel to the facing of the mouthpiece. 
Tones of poor quality are associated with 
variations from the normal mode, and 
they may be encountered under a variety 
of playing conditions. If the blowing 
pressure is not brought up to the proper 
value, other small and very rapid vibra- 
tions are superimposed on the normal 
mode. These produce inharmonic partials 
which are undesirable. Still smaller blow- 
ing pressure may produce a “squeal”. 
Here the tip of the reed no longer vi- 
brates as a unit, but in parts along its 
width with a central nodal line parallel to 
its length. A poorly adjusted embouchure 
will cause this same sound at even higher 
blowing pressures. Good quality seems 
to be associated with symmetry both as 
regards embouchure, pressure and reed 


design. 


The conventional theory is that the clarinet 
(25, p. 36) produces a pulse four times the 
length of its tube. Actual measurements have 
shown the fundamental pulse length to be 3.5 
times instead of 4 times its tube length. This 
phenomenon, along with the fact that the reed 
is closed only one half of the time, indicates 
that the clarinet is a “hybrid”. It is neither a 
closed pipe nor an open pipe but an unex- 
plainable combination of the two. A closed 
Pipe responds with a wave length 4 times its 
tube length. An open pipe responds with a 
wave length 2 times the length of the tube. 


Ill 
Review of Research 


The EXPERIMENTAL literature bearing on 
the subject of internal tuning of wind in- 
struments and related problems has given 
important findings which contribute to greater 
efficiency in teaching and guidance. The fol- 
lowing studies selected for inclusion are of 
considerable merit. 

Ralph Russel Pottle (22, p. 140) in an un- 
published doctoral dissertation entitled ‘‘In- 


tonation Problems in School Bands” reveals, in 
part, the following results and conclusions: 


The scale of the instrument is most nearly 
true when its key tone is tuned to the fre- 
quency used as the standard in the manufac- 
ture of the instrument. At that level, the 
necessary scaler compromises are at the 
minimum. Thus, it is quite obvious that dis- 
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regard for the pitch standard not only tends 

to disturb pitch relationships within the 

instrument resulting in faulty “internal tun- 
ing” but also causes an unstable shifting 
pitch level with its attendant problems. 

An increase (P. 143) in temperature of the 
atmosphere on the stage from 70°F. to 85°F., 
which is not uncommon, results in a sharpen- 
ing of 21 cents on the BBb sousaphones, of 
13 cents on the French horns, and of 6 cents 
on the Bb clarinets. ——— The influence of 
the player's breath (p. 144) upon the pitch 
level of the instrument is much more 
pronounced in lower temperature, and is less 
pronounced as room temperature approaches 
that of the breath. 

Measures (p. 147) made during the ex- 
perimental stage of this study reveal that 
frequency of tones on wind instruments is 
influenced by a variation in the loudness with 
which they are played. The frequency of 
tones on some wind instruments sharpen 
while those on others flatten by increasing 
the loudness from pianissimo to fortissimo. 
It was found that pitch of brass cup-mouth- 
piece instruments sharpen and single reed 
instruments flatten through this influence. 

Comparison of the tuning tone (p. 149) 
and playing tone of sixty-six wind instrumen- 
talists as measured by the stroboscope re- 
vealed a consistent tendency to play at a 
level slightly below that established in tun- 
ing. 

Kenneth E. Stanton (32) in an unpublished 
master’s thesis studied four quality levels of 
band instruments and compared them in tone 
and intonation. In this experiment all trumpets 
and clarinets, whose retail prices (Apr. 1, 
1941) were eighty-two dollars or more, were 
considered first quality level instruments. Sec- 
ond quality instruments ranged from sixty to 
eighty-two dollars; third and fourth quality 
instruments ranged below sixty dollars. The 
results show that expert judges were in accord 
in placing the first and second quality level 
instruments in a high rating and the third and 
fourth quality instruments in a low rating. Asa 
result of this study, Stanton recommended, for 
those who desire smaller investments for begin- 
ners, that “used” first or second quality level 
instruments, in good condition, be purchased. 

Alvin W. Ahrens (1, p. 204) made an in- 
vestigation concerning the effect of different 
depth mouthpieces on the tuning of a trumpet. 
He used a matched set of three mouthpieces, 
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one having a shallow cup, one having a medium 
cup and the other a deep cup. The results were 
that the level of tuning of the trumpet was 
raised as the depth of the mouthpiece was 
reduced ; the internal tuning was not appreciably 
affected by the different depth mouthpieces. 


DIsCUSSION 


In Pottle’s study the change in temperature 
from 70°F. to 80°F. resulted in a sharpening of 
6 cents on the Bb clarinets. It is reasonable to 
assume that wood clarinets would be affected 
differently than metal or composition clarinets. 
His statement that the scale of the instrument 
is most nearly true when its key tone is tuned 
to the frequency used as the standard in the 
manufacture of the instrument does not hold 
for all manufactures. The level of tuning as 
well as the internal tuning is improved on many 
clarinets in use today by an outward adjustment 
of the upper joint. In comparing the playing 
tone and the tone established in. tuning, one 
must take into account the length and technique 
of warm-up used. Doctor Pottle’s subjects 
warmed up their instruments by blowing suc- 
cessive breaths through the instruments for five 
minutes. This is a technique seldom employed 
in actual practice. From a ayer standpoint 
the instruments were probably warmed up too 
much and consequently cooled off somewhat 
during the actual playing, causing the playing 
level to be slightly below that established in 
tuning. 

Stanton points out in his investigation that 
high quality level instruments have better tone 
and intonation. It is important that beginners 
as well as advanced students have either new 
or used high quality instruments. The internal 
tuning of the low quality instruments was not 
as true as that of the high quality instruments. 

In Ahrens’ study the level of the tuning of a 
trumpet was raised as the depth of the mouth- 
piece was reduced. The shallow cup mouth- 
piece responded at a higher pitch level than the 
deep cup mouthpiece. The internal tuning 
pattern was not appreciably affected by the use 
of the different depth mouthpieces. 

In general, the experimental evidence from 
studies on the internal tuning of wind in- 
struments is quite meager. With a greater ap- 
plication of standard controlled techniques of 
research and the recently developed instruments 
for measurement and analysis of sound, this is 
predestined to become a more active field for 
research in the future. 
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IV 
Objectives and Procedures 


OBJECTIVES 


More specifically the purposes of the in- 

vestigations here reported are: 

A. 1. To ascertain the characteristic internal 
tuning of flutes, cornets and clarinets 
as played by amateurs and 
2. to determine the variability of a 
group of players after tuning to a stand- 
ard. 


To determine the tonal flexibility range 
of flutes, trumpets and clarinets as played 
by amateurs. 

1. To investigate the change of the in- 
ternal tuning of a clarinet affected by 
adjusting the upper joint out 1/8 and 
3/16 of an inch and 

2. to determine the levels of tuning of a 
wood clarinet as affected by 60°, 70° and 
80°F. room temperatures. 

. To ascertain the effect, if any, of three 
different lay mouthpieces using three 
different strength reeds on the tuning of 
a clarinet. 


PLANS OF THE INVESTIGATIONS 


In this research, fifteen different investiga- 
tions were conducted. High school and college 
instrumentalists assisted at various times to 
make the tests. Each subject used his own 
instrument, the instruments being of various 
makes, except for the final investigation in 
which a new wood clarinet was used. 

A Stroboconn was used for measuring the 
frequencies of the various tones. This in- 
strument is based on a synchronous motor, 
supplied by a fork unit with 55 cycle power 
and intermittent light, the frequency of which 
is controlled by pulsations of sound reaching a 
microphone. Twelve rotating disks, represent- 
ing the equally tempered semitones in an oc- 
tave, are each imprinted with a pattern of seven 
rings of alternate light and dark segments 
progressing radially for a range of seven oc- 
taves. Intermittent light superimposed upon 
disks revolving at a constant rate forms an 
image, which, adjusted to a position of no ap- 
parent movement, indicates a frequency reading 
on the dial. The error of this reading is less 
than five hundredths of one percent. 


Mean room temperatures of 74°F. (+2) 
prevailed which were taken to be normal varia- 
tions in rehearsal room temperatures. The 
warm-up in each of these investigations con- 
sisted of playing a diatonic scale, up, down, up, 
down, for the entire range of the instrument 
The tones were taken at a moderate tempo. 


A. In order to ascertain the characteristic 
internal tuning of flutes, cornets and clarinets, 
a set procedure was used. 

Nine flutists were obtained to make a 
series of tests. Each warmed up his in- 
strument, after which he tuned his second 
octave “C” to a “C” (523.25 cycles) on 
the Stroboconn based on a four forty (440) 
standard for A. He slowly played the C 
major scale starting on middle “C” for a 
distance of three octaves up, down, up, down, 
up, down for a total of six trials. The fre- 
quency of each note was measured and an 
average taken of the six trials. The mean 

tformance of each S was charted on an 

individual graph. This same procedure was 
followed by the ten instrumentalists who 
served as subjects for the cornet tests and by 
the twenty musicians who served as subjects 
for the clarinet tests. The tuning tone used 
for the cornets and clarinets was the concert 
Bb (466.16 cycles). 
B. To determine the tonal flexibility range 
of the various instruments, the subject 
warmed up his instrument and tuned to an 
A (440) standard, as previously explained. 
The subject was instructed how to sharp and 
flat a given tone. This was to be done with- 
out appreciably changing the tone in loud- 
ness and quality. Five practice tones were 
played to acquaint the subject with the 
procedure. At each pitch the normal tone 
was played first, which was used as the 
standard for loudness and quality. The sub- 
ject then played the tone “Hat according to 
the restricted requirements. This tone was 
measured. Then the tone was played sharp, 
and measured. The distance between these 
two inflected tones was declared to be the 
flexibility range for this tone, by this subject 
on his particular instrument. The readings 
for a diatonic scale were thus acquired and 
plotted on a graph for each subject. 
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C. To investigate the change in internal 
tuning induced by the outward adjustment of 
the clarinet upper joint, a subject was selected 
who had a fitm embouchure. After warming 
up, a series of tests were made with the 
joint up tight, followed by a series of tests 
for each of the following itions: the 
upper joint pulled out 1/8 of an inch and 
3/16 of an inch. A constant room tem- 
perature was maintained throughout the ex- 
periment. The results were plotted on a 
graph. 

D. The results of the A. and B. investiga- 
tions (see Fig. 6.) brought forth the ques- 
tion: Are there any other contributing factors, 
other than the length of the vibrating air 
column and the placement of the tone holes, 
which condition the internal tuning of a 
clarinet? Several uncontrolled tests made by 
the experimenter, in which different strength 
reeds and different lay mouthpieces were 
used on the same instrument played by the 
same subject, revealed a marked consistency 
for the close lay mouthpieces and the stiff 
reeds to play sharper than the open lay 
mouthpieces and the weak reeds, especially in 
the low register. Thus it came about that the 
objective of ascertaining the effect, if any, of 
three different lay mouthpieces using three 
different strength reeds on the tuning of a 
clarinet was put to a controlled test. 


The materials and apparatus used to as- 
certain the effect, if any, of three different lay 
mouthpieces using three different strength 
reeds on the tuning of a clarinet were as 
follows: Stroboconn; new clarinet; matched 
set of three different lay crystal mouthpieces ; 
matched set of three different strength reeds; 
thermometer ; chart listing five critical tones? ; 
charts of the randomized design for testing; 
especially designed data sheet; table and 


chairs. 


An explanation of the derivation of the 
five critical tones is as follows: The “F,” 
has little flexibility and it is the flattest tone 
(see Figs. 6. and 7.) in the lower register; 
the “A,” is a “throat” tone which is usually 
played too sharp and is extremely flexible; 
the “B,” is the flattest tone in the second 
register and the least flexible; the “C,” is 
. the sharpest tone in the second register ac- 
companied by moderate flexibility; the “G,” 
1 The five critical tones are: ‘Fs’ on the clarinet, (155.56 


cycles) ; ““Ae’’, (392 cycles); * ” 


Be", (440 cycles); “Ce”, 
(932.33 cycles); and “‘Ge"’, (1396.9 cycles). 





a 
medium lay and a close lay mouthpiece. 
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is a difficult tone for amateurs to produce, it 
is difficult to play in tune and the tone is 
quite variable. 

In collecting the data, the —— sat Op- 

ite the experimenter who made the read- 
ings and recorded the data. An assistant 
handed the subject the three different 
strength reeds’, the three different lay mouth- 
pieces? and the new clarinet. The subject 
warmed up the clarinet, using the reeds and 
mouthpieces. The room temperature was 
checked and held constant. The subject was 
instructed in the procedure to be followed. 
This was to tongue the note four times (ta, 
ta, ta, taaaaaaa) holding the last tone, which 
was to be measured. The subject practiced 
the five critical tones to be investigated, us- 
ing the new clarinet with the experimental 
mouthpieces and reeds. 


ORDER OF PRESENTATION OF 
REED-MOUTHPIECE COMBINATIONS FOR 


TESTING 
ABCODEF GH iI! 
FABCDE F CSB 
HI ABCDEFG 
GHOiasecHoesaesF 
F GHI ABCD E 
EF GHI ABC D 
DEFGHIABC 
CDE F GHI A B 
BCDEF GHIA 
ABcCODEF GH iI 

Reed-Mouthpiece Combinations: 
ASB € BE FF €.2 2 


Op. Me. Cl. Cl. Op. Me. Me. Cl. Op. 
22% 32% 3 2 3 2 & 


(Op—Open lay mouthpiece; Me—Medium 


lay mouthpiece; Cl==Close lay mouthpiece) 


(2—Weak reed; 214—Medium reed; 3— 


Strong reed) 


Fig. 1. Showing the modified LATIN SQUARE 


design of the experiment with the 
COUNTERBALANCED order of Reed- 
Mouthpiece combinations. 


When all was in readiness the assistant 
selected the first reed-mouthpiece combina- 
tion (see Fig. 1.), which was — lay 
mouthpiece and the weak No. 2 reed. (The 
subject at no time knew what combination 

of reeds tested were: a weak No. 2 reed, a 


1The 
medium Ne. 2% reed and a strong No. 3 reed. 
The types 


of mouthpieces tested were: an open lay, a 
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was being tested or what the readings were.) 
The subject played “F,”, the first of the 
five critical tones, tonguing it four times. 
The last tone was measured and recorded. 
In like manner he played the other critical 
tones which were measured. The assistant 
then gave him the second combination which 
consisted of a medium lay mouthpiece and a 
medium No, 214 reed, following the - 
conceived design of the experiment. e 
same playing-measuring procedure was fol- 
lowed again for each of the five critical tones. 
In like manner, the nine different combina- 
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tions of reeds and mouthpieces were tested 
for each of the five critical tones for a total 
of four hundred and fifty readings. 


INCREMENTS IN MEASURING 


In order to gain a better understanding of 
the increments used in measuring and plotting 
of the graphs, it is well to know that at A 
(440) a deviation of four hundredths of a 
semitone is equal to about one cycle per second. 
Thus it is possible to plot variations that are 
below the threshold of discrimination by the 
ear (J. N. D.). The increments, given in 
Table I, show some of the relationships. 


TABLE I 


FREQUENCIES PER SECOND For AN EQUALLY TEMPERED CHROMATIC SCALE 
Wrrn 10 Cents Pius AND Minus DevIATIONS 
(Adapted from Young) 
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Scale tones 
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+ 10 cents 
deviation 
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TEMPERED 





— 10 cents 
deviation 














Scale tones 





+ 10 cents 
deviation 





EQUALLY 
TEMPERED 





— 10 cents 
deviation 
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Results and Implications 


INTERNAL TUNING OF A FLUTE 


The internal tuning pattern follows quite 
closely the known facts concerning the more 
or less flat lower register (Fig. 2.) and the 
sharp third register. Two phenomena which 
are evidenced are the flat “E,” in the second 
register and the sharp “F,” in the third 
register accompanied y a recession of “G,” 
and “A,”, the two following tones. The 
inaccurate tuning of this third register causes 
much intonation difficulty for amateurs. 


COMPARISON OF LEVELS OF TUNING AND 
PLAYING TONES 

Comparison of the tuning and playing tones 
(the “C,”) shows the playing tone to be 4 
cents higher (Fig. 2.) than the tuning tone 
“C,” based on an A (440) standard. This is 
not wholly in accord with Dr. Pottle’s (22, p. 
149) findings. 


FLEXIBILITY RANGE OF A FLUTE 


The investigation (Fig. 3.) shows a very 
wide range of flexibility throughout the first 
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Grano STAFF PERFORMANCE ON FLUTES 
Recorded one octave lower than sounded, 


AS WRITTEN 
SHOWN As sounoeD 


Lowest Range 


Fig. 2. Composite graph showing the average 
| gcale and range of performance of 9 players 
-on 9 different flutes. The heavy vertical 
line represents perfect equal temperament 
based on an "A® (440) standard, The deviation 
to the right of this line represents sharpne 
to the standard; deviations to the left re- 
esent flatness to the standard, 
-30 -20 -10 ° +10 #20 
cEnTs 





Rwy AL LEW 9-14-39 
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Grano Starr 


RECORDED ONE OCTAVE LOWER 
THAN SOUNDED BY THE FLUTB 


Lowest Range 
Highest Range 


Pig.3. The flexibility range of a flute. 

The lew C,D and EB could not be raised by 

& te be in tune with an A (440) standard; 

the high C could net be ‘lowered to be in 

tune, In general the flexibility range 

diminished as & played higher in the 
. acale, 


-30 -20 -0 ° +10 20 +30 
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Grano STAFF 





« 4, Composite graph of performances 
10 amateurs on 10 different cornets 

trumpets tuned to Bb concert on an 
(440) standard, 


RWYAL LEW 8-14-39 
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AS WRITTEN 
SHOWN As sounceo 


LOW RANGE 
HIGH RANGS 


Fig. 5. The flexibility range of a | 
trumpet as played by a professional 
musician, 
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two octaves of a flute. In this range the easiest 
deviation is made on the flat side of standard 
tuning. The first three tones “C,”, “DD,” and 
“E,” could not be raised to the standard neces- 
sary to be in tune. The second octave “E,” 
could be raised only 5 cents above the standard, 
which is indeed a very small amount. In the 
third octave the flexibility narrows down to a 
very small range with the high “C,” remaining 
as an unmanageable tone to play in tune. These 
high tones are difficult for amateurs to produce, 
and when they are played the pitch is con- 
ditioned primarily by the instrument. 


INTERNAL TUNING OF CORNETS AND 
TRUMPETS 


The three lowest tones (Fig. 4.) “G,”, “A,” 
and “B,” are generally played below standard 
tuning even though two of the tones are formed 
by using valves in combination. The “D,” is 
quite sharp; not one subject played it down to 
standard. The general trend of the tuning is 
sharper the higher a tone ascends in the scale 
with the exceptions “G,” and “E,” where there 
are recessions in pitch. The “E,” (fifth mode 
of vibration), which is 14 cents flat on an 
uncorrected instrument, shows an unusual 
spread indicating that some instruments lacked 
any correction and others were corrected too 
much. The usual sharpness of “F,”, “G,”, 
“A;”, “B;” and “C,” is quite evident; many 
professionals as well as amateurs fail to lower 
these tones to be in tune. 


COMPARISON OF LEVELS OF TUNING AND 
PLAYING TONES 


The tuning tone used was the “C,” on the 
cornets and trumpets (“Bb,” concert pitch). 
The mean playing level (Fig. 4.) was 14 cents 
higher than the standard of tuning. Every 
performer played at a higher level than he 
tuned. These findings are not in accord with 
those of Dr. Pottle (22, p. 149). 


FLEXIBILITY RANGE OF A TRUMPET 


The criteria established in gaining the flex- 
ibility range were: equal loudness and same 
quality of the normal tone, and the high and 
low range tones. Thus the flexibilities of va- 
rious instruments are conditioned by the high 
standard of tone quality the performer can 
produce. The professional player (Fig. 5.) had 
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a very narrow range of flexibility. His high 
standard of tone quality and keen sense of equal 
loudness kept this range to a minimum. It is 
interesting to note the very narrow range of 
the highest notes on the trumpet. It was im- 
possible for this subject to play these tones 
down to the standard even without satisfying 
the criteria laid down. 


INTERNAL TUNING OF CLARINETS 


The internal tuning pattern of clarinets 
(Fig. 6.) shows the “A,” and the “B,” as the 
two sharpest tones in the low register. It is 
generally known that “throat tones” are sharp, 
and therefore unusual consideration is given 
these tones to play them lower, with the result 
that the lower tones are not suspected. The 
“B,” is the flattest tone on a clarinet. The 
general intonation rises to “C,”, from which 
point it again recedes. 


FLEXIBILITY RANGE OF A CLARINET 


The investigation (Fig. 7.) shows a very 


narrow flexibility range for the tones “E,”, 
‘F,”, “BR. “CG. “De, “Te, “TF, , one 
“G,". The “throat tones” of the lower register 


have considerable flexibility especially in the 
sharp direction. In the third register the flexi- 
bility increases over what it was in the second 
register. The highest tones in the third register 
are difficult for amateurs to produce, and when 
they: are sounded the pitch is conditioned 
primarily by the player. 


EFFECTS OF ADJUSTING THE UPPER JOINT 


The study (Fig. 8.) shows that the per- 
former had an improper embouchure for play- 
ing the low register. All except three tones 
were played too sharp. The results of the out- 
ward adjustments clearly show that any ad- 
justment of the upper joint affects the throat 
tones (“E,”, “F,”, ““G,”, “A,”) and the third 
register tones (“E,”, “F,”, “G,”) much more 
than the others in the scale. The “G,” was 


lowered 37 cents while the “G,“ and “A,” 
were lowered only 18 cents by the outward ad- 
justment of 3/16 inch. The “G,” was affected 
most with a change of 63 cents. 
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Fig. 6. Composite graph of performances 
of 20 amateurs on 20 different clari-|/ 
nets tuned to Bb concert on an A (440) 
| standard. The average and the quartile | 
deviations are shown, 
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Grano STAFF 


Fig. 7. Showing the flexibility range 
of a Clarinet. The "Aq", "D5" and “B,* 
could not be lowered to standard tun- 
ing. Played by an amateur, 
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Pig. 8 Showing the internal tuning of a 
Clarinet tuned three different ways; the 
upper joint not pulled, the upper joint 
adjusted out 1/8 inch and the upper joint 
adjusted out 3/16 inch, 
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EFFECTS OF 60°F., 70°F. AND 80°F. Room 
TEMPERATURES ON THE LEVEL OF 
TUNING OF A Woop CLARINET 


The results of 288 readings' taken at each of 
the room temperatures 60°F., 70°F. and 80°F. 
were as follows: at the 60°F. room temperature 
the level of tuning was 7 cents above the A 
(440) standard ; at the 70°F. room temperature 
the level of tuning was 18 cents above and at 
the 80°F. room temperature it was 36 cents 
above standard tuning. In relating frequency 
to cents: the 7 cents deviation has a frequency 
reading of 441.78 cycles; the 18 cents devia- 
tion has a frequency reading of 444.6 cycles 
and the 36 cents deviation has a frequency read- 
ing of 449.25 cycles. (These are all devia- 
tions from the A (440) standard at “A,”.) 
There is a sharpening of 11 cents effected by 
changing the temperature from 60°F. to 70°F. ; 


1 Twelve readings were taken for each of 24 diatonic tones 
on the clarinet at each of the three temperatures for a total 
of 864 readings. i experimenter served as the subject with 
an assistant making the readings. A new wood clarinet, with 
three different reed-mouthpiece combinations, was used. Each 
combination was used for 1/3 of the readings at each tem- 
perature level. The combinations used were: weak No. 2 reed 
with an open lay mouthpiece ; medium No. 2-1/2 reed with a 
medium lay mouthpiece and a strong No. 3 reed with a close 
lay mouthpiece. At each temperature level the readings were 
averaged. 
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while the effects of changing the room tem- 
perature from 70°F. to 80°F. resulted in a 
change of 18 cents in the level of tuning. The 
related frequency changes are: the change from 
60°F. to 70°F. resulted in a frequency change 
of 2.62 cycles; the change from 70°F. to 80°F. 
resulted in a frequency change of 4.65 cycles. 


THe EFFECTS OF THREE DIFFERENT Lay 
MOUTHPIECES USING THREE DIFFERENT 
STRENGTH REEDS ON THE TUNING 
OF A CLARINET 


The results of tests made using the medium 
lay mouthpiece and the medium No. 214 reed 
were invalidated. The subject reported that the 
reed did not respond as freely as the other 
two used and it was observable to the experi- 
menter that the tones produced had “stuffy” 

— The medium mouthpiece did not re- 
spond as freely as the other two mouthpieces 
with any of the reed combinations and was de- 
clared to be defective equipment. Thus there 
remained the data from two different mouth- 
pieces and two different reeds for treatment. 
(TABLE II.) 


TABLE II 


FREQUENCY READINGS WITH MEANS AND STANDARD 
DEVIATIONS FOR Four DIFFERENT REED- 
MOUTHPIECE COMBINATIONS 














Reed 
Mouthpiece Critical Data of 

Combinations Tones Tests M S.D. 
ao sont aoxtvneoes © 37.7 4.572 
G 36 38 40 27 40 41 #30 27 #34 33 34.6 5.296 

Open ly BB 19 16 17 #12 #14 #21 16 «#16 «18 «#17 16.6 2.5 
Weak Red 4, 650 «47 46 «46 «48 «48 «#«44«45~¢«42:~«G 46. 2.357 
F, 20 22 #22 #22 «#19 #21 «#18 19 22 «19 20.4 1.578 
G 39 29 30 19 35 ° 41 34 #31 32 33 32.3 6.019 
GC aensest=p sé 8S 4M 8 8 34.3 3.889 
Close Lay B, a eo oe 22.5 2.718 
Strong Red 4. 59 61 59 60 57 61 56 «56 «57 «57 38.3 1.946 
F, 28 29 «#31 «#31 «30 30 30 32 29 «28 29.8 1.32 
G 30 29 32 2 39 28 33 2 29 2% 29.5 4.882 
GQ 42 38 24 26 39 #2 24 #30 34 «33 31.6 6.603 
Open Lay B 22 22 17 #12 #14 #16 «#218 «16 ©«(22©«20 17.9 3.542 
Strong Reed A, $8 54 51 53 38 62 56 58 55 56 56.1 3.107 
F; 2% 25 23 24 25 6 22% 26 226 24 24.9 1.1 
G 39 30 St 45 43 #43 #44 «45 «41 «41 42.2 3.824 
G 0© 33 4 29% 42 40 35 #35 «#333 @#« 32 37.2 3.584 

Close Lay B 406.20 :19”:«Co20sa2ssi9sis2si2Ss—sis«sa22so22 21.3 2. 
Weak Red 4 44 48 #45 #51 51 46 «49 «48 «48~=«48 478 23 
F; neonxwx-.~tsxesnxwe2rs x 25.3 1.828 
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Weak Strong 
TONE MOUTHPIECES No. 2 REED No. 3 REED 
Open lay 137.7 :29.5% 
G6 ------- Close lay . bl .2 32,3! 
C Open lay 346 :31.6: 
So Close lay 37.2 he 3: 
B Open lay '16.65 ) 4 
ae Close lay ‘21.3: 
a Open’ lay ‘hb. F 56.1 | 
Soe eee Close lay 47.8: 58.3 : 
Open lay ‘200k: 24.69 | 
SF eewseng Close lay :25.3: 29.8 ) 





Pig. 9, Showing the PITCH REVERSAL of two different | 
strength reeds. The strong reed is sharper ( 
than the weak reed for the three lower tones 
and flatter than the weak reed for the two 
highest tones. 





Open lay Close lay 
TONE REEDS MOUTHPIECE MOUTHPIECE 
Ci. cnnuinniionl Weak 137.7: hy «2 
6 Strong 129.5! 32.3 
vieieeeael Weak 13406! 37:2 
ad) Strong * 31.6. 34.3 
eee Weak art 21.3 . 
4 Strong ,17-9: 22.5 
natin Weak 146.0! 47.8 - 
A, Strong 156.1! 58.3 
ae Weak ‘20.4: 25.3 
3 Strong . "24.9% 29.8 _ 








Fig.10, Showing the PITCH CONDITIONING factors of two 
different lay mouthpieces. The close lay 
mouthpiece responded sharper for all tones 
tested than the open lay mouthpiece. th 
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The results of the frequency readings show 
that the strong reed responded with a higher 
pitch than the weak reed for the tones ‘F,”’, 
“A,” and “B,”. At this point an absolute 
reversal appeared. For the tones “C,” and 
“G,” the strong reed responded lower in pitch 
than the weak reed. It will be observed in 
Fig. 9. that the reeds reversed consistently when 
used on either the close lay or the open lay 
monthpieces. 

This strange reversal phenomenon may be 
explained if it is found in subsequent research 
that the strong reed has its own natural fre- 
quency near “G,”. In that event the low tones 
possibly are raised through the strength of the 
strong reed, and the high tones are lowered 
by the same function. The weak reed, through 
its efficiency, probably responds more truly 
sympathetically with the frequencies of the 
resonating column of air in the tube. 

The data show that the type of mouthpiece 
used conditioned the level of tuning of a 
clarinet. Regardless of the strength of reed 
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used, the close lay mouthpiece played at a 
higher pitch than the open lay mouthpiece. 
This phenomenon is consistent throughout the 
entire range of the clarinet, as evidenced in 


» i 

is phenomenon may be explained by the 
fact that the reed lies closer to the close lay 
mouthpiece than to the open lay mouthpiece. 
Thus a smaller part of the reed is left free to 
vibrate. It is the shorter functioning part of 
the reed, with a higher natural frequency 
which conditions the pitch to be higher. 

In the following statistical studies the sig- 
nificance of these phenomena is ascertained. 
The studies show the significant differences be- 
tween the two types of mouthpieces and reeds 
used in producing the five critical tones. 

TABLE III shows the critical ratios for the 
two types of mouthpieces used for sounding 
the critical tones and TABLE IV shows the 
critical ratios for the two of reeds used. 
An analysis of variance (TABLE V) concludes 
the study. 


TaBLe Ill 


CriticaL Ratios oF Two DirrereENt Lay MOuTHPIECES 
SOUNDING THE Five CrrricaL TONES 




















TONE MOUTHPIECES REED DIFF. gD ed 
Open la 
ines tie No. 2 6.5 1.99 3.27 
Gs 
Open lay No. 3 2.8 2.58 1.08 
Close lay 
Open | 
Ghat tap No. 2 2.6 2.13 1.22 
G 
Open lay No. 3 2.7 2.55 1.06 
Close lay 
l 
a 4 No. 2 47 1.07 44 
B, 
Open lay No. 3 4.6 1.49 3.09 
Close lay 
Open | 
Close i No. 2 1.8 1.1 1.64 
As 
Open lay No. 3 2.2 1.22 1.8 
Close lay 
Open la 
Close > No. 2 49 81 6.09 
F; 
Open lay No. 3 49 57 8.55 
Close lay 





1 In this table ‘'t’’, 
the 1% level. 


with 18 degrees of freedom, must be greater than 2.10 to be significant at the 5% level and 2.88 at 
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TABLE IV 
CriricaAL Ratios oF Two DirFeRENT STRENGTH REEDS 
SOUNDING THE Five CritIcAL ToNgEs 
TONE REEDS MOUTHPIECE DIFF. 3D “yr 
No. 2 
No. 3 Open lay 8.2 2.23 3.68 
a . 
No. 2 
No. 3 Close lay 11.9 2.38 5.01 
No. 2 Ouse | 
No. 3 m lay 3 2.82 
. 1.06 
No. 2 * : 
No. 3 Close lay 2.9 1.76 1.65 
No. 2 ; a 
No. 3 Open lay 1.3 1.45 9 
B, 
No. 2 
Ne 3 Close lay 1.2 1.13 1.07 
No. 2 a 
No. 3 Open lay 10.1 1.3 7.77 
A. 
No. « 
ue : Close lay 10.5 1.01 10.45 
No. 2 7 : ; 
No. 3 Open lay 4.5 66 6.85 
F, 
No. 2 7 
+e Close lay 4.5 75 5.99 
1 In this table ‘‘t'’, with 18 degrees of freedom, must be greater than 2.10 to be significant at the 5% level and 2.88 at 
the 1% level. . 


The data in Table III seem to show that, for 
the tone “F,”, the lay of the mouthpiece is an 
important conditioning factor. The high level 
of confidence scores of 6.09 and 8.55 indicate 
a real difference in the two types of mouthpieces 
used for this tone. There is also a significant 
difference revealed for the tone ‘“B,” and a sig- 
nificant difference for the “G,” when a weak 
reed is used. For the other tones “A,”, “C,” 
and “G,”, (G,"" when a strong reed is used 
the differences are not significant. 


The importance of the type of reed used is 
forcefully shown in Table IV. The very high 
level of confidence scores revealed for the 
tones “F,”, “A,” and G,” indicate there is a 
real difference in the reeds. For the tones ‘‘F,”’, 
“A,” and “B,” the strong reed raises the pitch, 
and for the tones “C,” and “G,”’ it lowers the 
pitch. 

The Analysis of Variance (31, p. 276) 
(Table V) results show no significant inter- 
action between the mouthpieces and reeds 


producing the five critical tones. The type of 
mouthpiece used is important for the tones 
“F,”, “A,”, “B,” and “G,”. For these tones the 
difference between the open lay and the close 
lay mouthpieces is a significant factor. For the 
tones that have little flexibility (see Fig. 7.) 
the pitch produced by the close lay mouthpiece 
is higher than that produced by the open lay 
mouthpiece to an extent that is highly signif- 
icant. 


The type of reed used is of considerable im 
portance for the tones ““F,” and “G,”. For the 
tone “F,” the strong reed raised the pitch 
significantly and for the tone “G,” the strong 
reed lowered the pitch significantly. For the 
tone “A,” the type of reed used is of extraor- 
dinary importance. This “throat tone” is 
usually too high in pitch and causes much in- 
tonation difficulty. The strong reed raised the 
pitch of this tone over what it was when played 
with a weak reed to a degree that is highly 
significant. 
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TABLE V 


RESULTS OF ANALYSIS OF VARIANCE BETWEEN 
MOUTHPIECE APPLICATIONS AND BETWEEN REED 
APPLICATIONS FOR THE Five CriricaL TONES 














Sources of Variation DF. Sum of Sqs. Mean Sq. F Ratio 
TONE “G,” 
Mouthpiece application . . 1 216.225 216.225 9.05*** 
Reed application ....... 1 1010.025 1010.025 42.27##*##¢# 
EE ic entisaccs 1 34.225 34.225 1.43 
See 36 860.3 23.897 
WE cerns 39 2120.775 
TONE “CG,” 
Mouthpiece application .. . 1 70.225 70.225 2.82 
R application ....... 1 87.025 87.025 3.49 
Interaction ......... 1 .025 025 001 
Replication ..... 36 896.5 24.903 
Totals ... 39 1053.775 
TONE “B,” 
ee application . 1 216.225 216.225 28.63%**** 
application ..... 1 15.625 15.625 2.07 
Interaction ..... oak 1 02% 025 003 
Replication .... j 36 271.9 7.553 ‘ 
, eee 39 503.775 
TONE “A,” 
Mouthpiece etnies 1 40. 40. 6.59** 
Reed application .. l 1060.9 1060.9 174.72%4*#* 
Interaction ....... 1 A A .066 
Replication ..... 36 218.6 6.072 
WEE Keacies 39 1319.9 
TONE “F,” 
ee application 1 240.1 240.1 109.43 ***** 
application .. 1 202.5 202.5 92.59999° 
arr re 1 0. 0. 0. 
Replication .... va 36 79. 2.194 
, aes bis baie ka 39 521.6 





In this table n, equals 1 degree of freedom and nz equals 36 degrees of freedom. However, to use the 
higher significance’ tables, ns has been taken to equal 30 degrees of freedom 
In this table “F’ must equal the following amounts with the significant % levels indicated. 


* 418 = 5. % level 

** $57 = 2.5% level 
*** 756 = 1. % level 
***#*# 918 = .5% level 
*#*#*#13.29 = 1% level 


1 The 1% and .1% levels were taken from the statistical tables of R. A. Fisher and F. Yates. The other levels 
were taken from the tables of M. Merrington and C. M. Thompson. 


Fig. 11. shows the relative VARIANCE of  ditioning feature for those tones having little 
the mouthpieces and reeds. The type of reed flexibility, therefore the type of mouthpiece 


used seems to be of greater importance than the : 
type of mouthpiece used. However, it must be used is of great consequence, at least, for some 


noted that the mouthpiece variance is a con- intonation problems. 
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Variance of REEDS = Variance of MOUTHPIECES =f) 


Pig. 11. Showing the Yariance of the reeds and the variance 
of the mouthpieces for the five critical tones, 


Vi 


Conclusions and Recommendations 


The results of the foregoing investigations 
indicate a general tendency for wind instru- 
ments to play oe as they ascend into the 
upper ranges. Performers on the clarinets and 
trumpets seem to be more variable than those 
performing on the flutes. This more uniform 
performance by the flutists is probably due to 
a more accurate internal tuning of the instru- 
ment. 

Specific conclusions and recommendations 
for the various instruments investigated are as 
follows: 

The flute is a very flexible instrument for the 
first two octaves. This flexibility narrows down 





at the top of the third octave making it difficult 
to play these high tones in tune. The low tones 
“C,”, “D,”, and “E,” are quite flat and on 
most instruments difficult for amateurs to play. 
The high “C,” is practically an unmanageable 
tone to play in tune due to its inflexibility and 
sharpness. Since these tones are conditioned so 
strongly by the instrument, an amateur should 
be given careful guidance in the playing of these 
tones, and the director should realize that al! 
the intonation difficulties are not necessarily 
inherent in the performer. 

The chief difficulties which were revealed in 
the cornet and trumpet investigations werc 
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caused by the internal tuning. Practically all 
tones played on the cornet and trumpet above 
“E,” are tuned to sharp and in most cases it is 
impossible for the performer to bring these 
tones down to standard tuning. The “C#,” is 
much too sharp on all instruments, and in 
practically all cases cannot be played in tune. 
It is recommended that composers and arrangers 
avoid this tone in writing for these instruments. 
Careful training’ and awareness of these intona- 
tion difficulties can alleviate the unfortunate 
conditions somewhat; however, it must be 
recognized that these difficulties are primarily 
caused by the internal tuning. 

The clarinet investigations show that manu- 
facturers should be more careful in the tuning 
of a clarinet, so that it is in tune at 72°F, The 
outward adjustment of the upper joint is quite 
disturbing to the internal tuning and should 
not be resorted to for any instrument which is 
properly built. If a performer has difficulty 
with some of the critical tones found on the 
clarinet, he should select a reed and mouthpiece 
combination which will make it easier to correct 
the deficiency. More attention should be given 
to the temperature of the room in which the 
band rehearses and plays, since various instru- 
ments are affected Sifferently by temperature 
changes causing temporary intonation diffi- 
culties. 

In selecting a clarinet extreme caution should 
be used in ascertaining the tuning of the “B,” 
and “A,” tones. The performer should see to 
it that the “B,” is exactly in tune at 440 cycles 
in a 72°F. room temperature. The “throat 
tone” “A,”, which is usually too high, should 
he carefully checked. If a performer plays too 
flat with an o lay or medium lay mouth- 
piece, he should obtain a close lay mouthpiece 
to aid in correcting this deficiency. The sharp 
ness of first register “throat tones” can be alle- 
viated considerably by using a weak reed and an 
open lay mouthpiece. 

It is recommended that clarinets of a band 
be made of the same material, that they be of 
high ity and that they be all of the same 
manufacture. It is of great consequence that 
the tuning level be correct without adjusting 
the upper joint and that the internal tuning 
pattern be the same for all the clarinets so that 
the various members in a section can easily 
play unisons. 


* See bibli 42). This ‘ ished 
The Agacteng Wepchclaaiess Leachate’ tie, Sanhwestans 
University, Evanston, Illinois, should be a part of every 
music *s library. 
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If all the clarinets in a section are made of 
the same materials and are in tune at 72°F., it 
is reasonable to assume that they will be in 
tune with each other at an 80°F. t rature 
level. Now if there is a dangung tome 
the clarinets and other instrumental sections in 
a band caused by this temperature change, it is 
recommended that the other instruments be 
tuned to the clarinet section and that the entire 
group play at the new pitch level created by 
the temperature change. 
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A SOCIAL ACCEPTANCESTUDY OF TRANSPORTED AND NON- 
TRANSPORTED PUPILS IN A RURAL SECONDARY SCHOOL 


B. EVERARD BLANCHARD* 
Superintendent of Schools 
Minden City, Michigan 


Introduction 


School days are generally recognized as an 
important factor in conditioning youth, by ex- 
tending to them the opportunity to acquire such 
hysical, mental, and social experiences as will 
best prepare them to meet the present and the 
future problems of citizenship. 

Aside from the numerous studies that have 
had the tendency to indicate that pupils differ 
markedly in their inter-personal relationships, 
the writer was interested in arriving at a better 
understanding as to what these inter-personal 
bonds might be when comparing transported 
and non-transported pupils in a rural secondary 
school. 

Do transported pupils who live in sparsely 
settled areas, travelling both to and from school 
each day, establish friendships as easily as non- 
transported pupils? Are transported pupils 
accepted socially in the classroom by those 
pupils who do not travel by bus? If we assume 
that the “sense of belonging” to a group or to 
a class is important, to what extent, may we 
ask, is this attribute acquired and shared among 
transported and non-transported pupils? Does 
the fact that transported pupils sometimes travel 
long distances to and from school have any 
particular bearing on their scholastic achieve- 
ment as compared to non-transported pupils? 


To add to the assumed importance of the 
problem, Works and Lesser have cited,’ that 
over thirteen million pupils . . . roughly 50 
per cent of all those in the United States . . . 
attend schools in rural areas. There are over 
17,600 rural high schools, enrolling more than 
2,200,000 pupils. 

Butterworth describes the situation relative 
to pupil transportation, namely :? Relative to the 
nes 8 HT re 
University of Chicago, for his timely ions and en- 
couragement in the preparation of this article. 


* Works, George A., and Lesser, Simon O. Raral A i 
Today, (Chicago: University of Chicago Press, 1942), ?.. 23. 


* Butterworth, Julian E. * il Transportation,’’ Revi 
Educational Research, XIU xy M943). pp. rate 


status and growth of pupil transportation, a 
general picture of developments in this field 
from 1923-24 to 1939-40 has been given by the 
U. S. Office of Education. In the latter school 
year, over 4,000,000 pupils were transported at 
public expense in over 93,000 vehicles at a cost 
of over $83,000,000. The average annual cost 
was $20.10 per pupil transported. A later 
investigation by Butterworth and Snyder in- 
dicates* that the financial picture is one of 
steadily increasing costs, as would be expected 
from the general situation. National figures 
show increases as high as $10,000,000 in a year. 
State departments of education and state legis- 
latures are becoming more interested in the 
financing of pupil transportation, both from the 
viewpoint of educational efficiency and of finan- 
cial economy. 

It has been generally assumed that trans- 
ported pupils are affected relatively the same 
as non-transported pupils with regard to their 
being socially accepted by their classmates and 
in their scholastic achievement. The writer 
would like to know: Are they? 

Due to the fact that the problems and diffi- 
culties of pupils who travel by bus are complex 
and render solutions extremely difficult, the 
present study was undertaken so as to secure 
some objective data which would assist the 
writer in answering these questions more ac- 
curately and with greater assurance. The prob- 
lems and difficulties referred to in this instance 
are rainy days making roads impassable for 
transportation, mechanical breakdowns of 
school buses, the lengthened school day for bus 
pupils, and inadequate provisions for extra- 
curricular activities due to bus schedules. Com- 
missioner Studebaker has cited* the inequality 
of opportunity as particularly prominent in rural 
areas where overcrowded schools and inade- 


* Butterworth, Julian E., and Snyder, E 
portation of Pupils,"’ Review of Educational 
(October, 1946), p. 346. 

* Excerpt from The Spotlight, The School Executive, 66 
(October, 1946), p. 49. 
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quate curriculum are offered to ‘thousands of 
rural youth who still must travel long distances 
on their own or board out to reach such high 
schools.” 


Review OF LITERATURE 


It has been stated by Havighurst and Davis 
that the past three years have been notable for 
an extensive application of sociometric tech- 
niques to the study of the social structure of 
school classes.® 

Elliott has presented characteristic sociograms 
of a fifth-grade class and described some uses 
to which this kind of knowledge can be put by 
the classroom teacher. Kerstetter and Sargent 
observed with sociometric techniques the forma- 
tion of a group of boys in a fifth-grade class 
which developed a delinquent pattern. When 
preventive measures were taken by seating 
members of this group so that they were dis- 
persed among other groups, the boys became 
members of new groups and made a better 
social adjustment. Bonney studied the social 
structure of a second-grade and found that 
favored status was concentrated with a few 
pupils, that it was relatively stable, and that 
girls had a more favorable status than boys. 
Other studies by Barker, Hunt and Solomon, 
Zeleny, throw light on the individual's develop- 
ment of social status with his age mates.* 

Northway was interested in children least ac- 
ceptable in the group. Using the sociometric 
technique, studies were made of children listed 
in the fourth quartile. She found three dis- 
tinct we F aes (1) The recessive child, (2) the 

interested child, and (3) the socially 
ineffective child.* Potashin studied the as 
of friendships using grades 5 through 7.8 
Seagoe, using 115 pairs of friends chosen from 
823 children in grades 3 through 8, in- 
vestigated the factors influencing the selection 
of friends. Evidence supported two principles, 
namely: (1) Propinquity is a strong factor in 
the selection of associates among children, and 
(2) similarity is more important than dis- 
similarity in the selection of associates.® Flotow 
studied the — of the socially maladjusted 


* Havighurst, 3" and Davis, Allison. ‘‘Child 
ialization Review "of Educational Re- 
search, XIII iS, S900), PP. 29-37. 
. nis. p. 33. 
Northway, Mary L. ‘‘Children = Few Friends,"’ The 
Schoo! (leauary, 1944), PP. A noice 
* Potashin, Sore “A . r taal “Ls So gy xh 
Priendshi ociome. February, 1 
Ag Tpactors Influenci a 


Aso. a 
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child, using grades 4 through 8, consisting of 
135 children. Identification of some of the 
major factors influencing social-status revealed 
that the personal relations within the home of 
the child were more important than were the 
social and the economic status of the family. 
Kerr reports an experimental study of social 
acceptably carried on with children between 
nine and en years of age half-way through 
grade 5. Her findings listed several points as 
revealed by the analysis of her replies: (1) 
There was great variation in the responses with 
the nature of the question, (2) certain in- 
dividuals showed marked changes on the second 
set of sociograms a year later, (3) there were 
significant differences in the choices made 
by boys and girls, (4) newcomers in the group 
each year were relatively low both in the num- 
ber of times they were chosen and in their 
choices of others, and (5) before a child can be 
termed an isolate, various analyses of the ma- 
terial should be made." 

An interesting point of departure in studying 
the inter-personal relationships between boys 
and girls is an in-service training program es- 
pecially designed for seventh and eighth grade 
teachers and others interested in personality 
development of children. This type of training 
was inaugurated in the state of Delaware some 
few years ago whereby each teacher would de- 
vote one period each week in giving a Human 
Relations lesson to his or her own pupils. The 
primary purpose seems to be to enable Delaware 
teachers to secure a good basic mental hygiene 
background. Courses are directed and super- 
vised by the University of Delaware and the 
Delaware Society for Mental Hygiene. An out- 
growth of the Human Relation’s courses was a 
social acceptability test. This was adminis- 
tered to all seventh and eighth grade pupils and 
pointed to the conclusion that approximately 
one-third of the pupils in these classes are fac- 
ing a “blackout” insofar as consideration is 
being given them by their fellows. The Com- 
mittee further states that, if this condition is 
true throughout the country, a very serious 
problem is presented, a problem which must be 
solved if our way of life is to be really demo- 


1® Flotow, Ernest A. ‘‘Chart Socia ot 
School Chiddoen, A agegdoyy mt, Xivi Fett fasy, 

1 > 
th 8 Margaret. of Social Acceptability, 
School pee, Sead y (January, 1945). pp 
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cratic, for this test indicates that about one- 
third of our pupils in the schools in which 


tests are being given are not accepted by their 
classmates.1? 


THE PROBLEMS 


Specifically, the problems were twofold, 
namely: (1) To determine the inter-personal 
relationships between transported and non- 
transported boys and girls, and (2) to ascertain 
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the scholastic achievement relationships between 
transported and non-transported boys and girls. 


THE DATA 


The subjects for this study consisted of 212 
boys and girls from grade 7 through 12, of 
Dixie County High School, Cross City, Florida, 
conducted during the regular school year of 
1945-46. The following Table I illustrates 
the distribution of transported and non-trans- 
ported pupils for each grade level. 


Taste I 


TRANSPORTED AND NON-TRANSPORTED Pupits From 
Grape SEVEN THROUGH TWELVE 
































Grade Transported Non-Transported Total No 
Pupils Pupils 
7 25 26 51 
s 22 21 43 
9 21 20 41 
10 12 14 26 
il 10 14 24 
12 13 14 27 
Total 103 109 212 
PROCEDURE In order to calculate the scholastic achieve- 


To measure the inter-personal relationships 
between transported and non-transported pu- 
pils, the writer personally visited each grade 
and distributed a questionnaire containing the 
following questions to be answered by the 
pupil: (1) The pupil's name, (2) whether or 
not the pupil was a transported or non-trans- 
ported student, (3) the — grade classifica- 
tion, and (4) each pupil was asked to answer 
the following question: Suppose you were 
to choose two of your best friends in this class, 
which two students would you prefer? 

These data were next tabulated and socio- 
grams were constructed for each grade level, 
dividing the pupils into four different cat- 
egories, namely: (1) Transported boys, (2) 
transported girls, (3) non-transported boys, and 
(4) non-transported girls. 

Five criteria were arbitrarily selected in com- 
paring the inter-personal _o yo of the 
pupils, namely: (1) Cliques, (2) isolates, (3) 
cross-sex choices, (4) honor credits, and (5) 
reciprocal choices of transported and non- 
transported pupils. 


*? The National Committee for Mental Hygiene. “‘A Social 
— hm Understanding the Child, X (October, 
» PP. 15-19. 


ment for each pupil, five subjects were selected 
as the criteria, namely: English, social studies, 
science, mathematics, and physical education. 
The grades for these five subjects were taken 
from the Cumulative Guidance Record for 
the first semester of 1945-46. 

The criterion, “honor credits,” was deter- 
mined for each pupil by transmuting the grades 
of the five subjects into numbers and then 
determining the mean: 


| eee: ALS See 5 
Ae re re 4 
Re Pee oS Meee 3 
Fe eae a ee 2 
suk wanes -1 
DiscussION 


Reviewing Tables II through VII, one may 
discern that cliques predominate on each grade 
level, with the greatest number found in grade 
9 and the least found in grade 11. In general, 
one might conclude that the proportion of 
cliques per class decrease from grade 7 through 
12. The writer has assumed that a clique 
represents three or more pupils who have in- 
dicated reciprocal choices between each other. 
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Table VIII indicates that non-transported 
pupils contribute a greater number of pupils to 
cliques than do transported pupils, that is, 
when the combined total of pupils for each 
grade level is concerned, Actually, 65 per cent 
of the transported pupils and 64.2 per cent of 
the non-transported pupils contribute to the 
composition of cliques when each group is 
compared to the total number of its category. 
As a result, there appears to be no significant 
difference between either transported or non- 
transported pupils relative to the composition of 


— 
solates, or pupils who apparently have not 
been chosen by any of their classmates as a 
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best friend, appear throughout each grade with 
the greatest number found in grade 10, when 
combining both transported and non-trans- 
ported pupils, as shown by Table VIII. It is 
interesting to note that, of the total number 
of 103 transported pupils, 14 may be classified 
as isolates, while only 15 of the total number 
of 109 non-transported pupils are listed in the 
same category. In other words, these 29 isolates 
as found in a total of 212 pupils could have 
happened by chance alone in this instance, 
hence the assumption may well be that the 
difference of 1 isolate between transported and 
non-transported pupils is not statistically signif- 
icant. 


Taste Il 


SOCIOGRAM OF Firry-ONE TRANSPORTED AND NON-TRANSPORTED 
Boys AND Girts OF GRADE SEVEN INDICATING 
THe Cuoices or Best FrieNps 
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equale transported girl pupils. 


equals transported boy pupils, 
equals non-trensported girl pupils. 
equals non-transported boy pupils. 
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Table VIII indicates that, when comparin 
the total number of pupils on each grade level, 
grade 10 appears to have the greater number 
of frequencies as to isolates, with the least 
number found in grades 11 and 12. 

Tables VIII and X indicate no appreciable 
difference between transported and non-trans- 
ported pupils as to cross-sex choices, cither 
when the groups are considered as a whole, or 
when comparisons are drawn as to sex. The 
greatest number of cross-sex choices tend to 


appear in grade 8. 
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When comparing transported pupils’ choices 
of non-transported pupils as their friend, 
Table XI indicates that both transported boys 
and girls of et 10 rank the highest with 60 
per cent and 85.7 per cent, respectively. On 
the other hand, non-transported pupils’ choices 
of transported pupils as their best friend in- 
dicate that both non-transported “ye and girls 
of grade 10, on the average, rank higher than 
any other grades, with 66.6 per cent and 62.5 
per cent, respectively. This may appear con- 
tradictory to the figures in Table XI, as one 


TABLE Ill 


SOCIOGRAM OF ForTY-THREE TRANSPORTED AND NON-TRANSPORTED 
Boys AND GiRLs OF GRADE EIGHT INDICATING 
THE CHoices OF Best FrRiENDS 














J 
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equals transported girl pupils. 
equals transported boy pupils. 
equals non-trensported girl pupils. 


equals non-transported boy pupils. 
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TABLE IV 
SOCIOGRAM OF Forty-ONE TRANSPORTED AND NON-TRANSPORTED 


Boys AND Girts OF Grape NINE INDICATING 


oe 





Cate 

















co equals transported girl pupils. 
an equals transported boy pupils. 
O equals non-transported girl pupils. 


F 2 equals non-transported boy pupils. 





may see that all of the non-transported girls in 
grade 9 have chosen transported pupils as their 
best friends, but, one may additionally note, 
that not one of the non-transported boys ‘has 
chosen a transported pupil as a best friend. 
Concerning the comparison of mean honor 
credits between transported and non-transported 
pupils, Table XI indicates no significant dif- 
erence between the two groups. When com- 
paring the mean honor credits earned by trans- 
ported and non-transported boys, Table XI 
shows that the greatest differences occur in 
grades 7 and 9, with non-transported boys hav- 


ing a margin of 3.8 and 5.4 points, respectively. 
A bar party Table XII, eee 3 = 
plementary comparison of tr ed and non- 
transported boys’ mean honor credits from 
grade 7 through 12. 

Comparing transported and non-transported 
girls as to the mean honor credits earned, one 
finds, according to Table XI, that rted 
girls in grade 7 are favored with a 2.2 point 
margin, while grade 11 non-transported girls 
have earned a margin of 5.1 points. The re- 
maining grades are matched rather evenly as 
far as mean honor credits are concerned. The 
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TABLE V 


SOCIOGRAM OF TWENTY-SIX TRANSPORTED AND NON-TRANSPORTED 
Boys AND Girits OF GraDE TEN INDICATING 
TuHem Cuorces or Best Frienps 

















equals transported girl pupils. 








equals transported boy pupils. 
equals non-transported girl pupils. 


equals non-transported boy pupils. 


bore 


gitls in each group, i. e., transported and non- CONCLUSIONS 








transported, earn a greater number of honor 
credits, on the average, than do the boys for 
each respective group, the mean honor credits 
being 2.4 and 1.9 points, respectively. A bar 
gtaph, Table XIII, indicates supplementary in- 
formation. 


This study cannot be taken as conclusive or 
final. It is just a beginning. With this in mind, 
we can venture to suggest the following con- 
clusions: 

1. Cliques seem to appear on each grade 

level and their n t somewhat propor- 
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SOCIOGRAM OF TWENTY-FouR TRANSPORTED AND NON-TRANSPORTED 
Boys AND Girkts OF GRADE ELEVEN INDICATING 
Tuer Cuoices oF Best FrieNps 
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equals transported boy 


equals non-transported 


bhO re 


equals non-transported 


tional to the number of enrollees. The 

early years of the junior high school ap- 

pear to have a greater number of _— 3. 

accompanied by a gradual tapering off in 

the senior high school. According to 

this study, there are just as many cliques 

among non-transported as transported 

pupils. 4 
2. Apparently, comparable isolates may be 

found among non-transported and trans- 


equals transported girl pupils. 


pupils. 
girl pupils. 


boy pupils. 


rted pupils. No significant difference 
een the two groups seems to prevail. 
No significant difference seems to man- 
ifest itself relative to cross-sex choices 
between non-transported and transported 
boys. The same situation exists among 
the girls. 
Both non-transported and transported 
girls choose their best friends more often 
rom transported and non-transported 
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Tas_e VII 


SOCIOGRAM OF TWENTY-SEVEN TRANSPORTED AND NON-TRANSPORTED 
Boys AND GIRLS OF GRADE TWELVE INDICATING 
THem Cuorces oF Best FRIENDS 


























S equals transported girl pupils. 


a equalg transported boy pupils. 


C) equals non-trensported girl pupils. 


Pn equals non-transported boy pupils. 


pupils, 17.6 per cent and 10.1 per cent, 
respectively, in excess of non-transported 
and transported boys. 

. In general, there appears to be no ap- 
preciable difference between the mean 
honor credits earned by transported and 
non-transported boys, or between trans- 
ported and non-transported girls. The 


highest mean honor credits were inva- 
tiably scored by both transported and 
non-transported girls. 


. According to this study, the effect of 


transportation as a factor in influencing 
the number of cliques, isolates, cross-sex 
choices, reciprocal mutual friendships, or 
scholastic attainment appears to be neg- 
ligible. 
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TaBLe VIII 


A COMPARISON OF CLIQUES, ISOLATES, AND Cross-SeEx CHOICES 
BETWEEN TRANSPORTED AND NON-TRANSPORTFD PupILs 








Composi- No. of a 
No. of ~S tion of ~S Per Cent Cross- Per Cent 


. Pupil ll of Total Sex of Total 
Pupils Cliques Cliques leotetes Choices 


Tt N? T+N 7 N ej 
7 25 | 26 7 15 | 16 
8 22 | 21 13| 18 
9 21 | 20 17| 18 
10 12 14 3 4) 6 
11 10 | 14 5 4 
12 13 | 14] 13| 8 
Total | 103 | 109 | 3 67 | 70 
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* Indicates transported pupils. 
2 Indicates non-transported pupils 


TaBLe IX 


A COMPARISON OF ISOLATES BETWEEN TRANSPORTED AND NON-TRANSPORTED 
Boys AND GIRLS 








Transported Pupils Non-Transported Pupils 
Girls Boys Girls 











Boys 
1 
1 
1 
2 
0 
0 
5 
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A CoMPARISON OF Cross-SEx CHoIces BETWEEN TRANSPORTED AND 
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Transported Pupils Non-Transported Pupils 
Girls Girls 
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A COMPARISON OF TRANSPORTED AND NON-TRANSPORTED 
Boys’ Mean Honor Creprrs* 
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18 14.2 
il 18.0 
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=| 4% /13.3 
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S| 58 |as.e 
3| 6 m 116.5 
= 3 
7 15.1 
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8 19.4 




















physical education. 





5 10 15 20 825 


Honor Credits 


> 
Includes English, social studies, science, mathematics, and 


equals transported boys. 


ees | equals non-transported boys. 


RECOMMENDATIONS 


These data can do no more than suggest 


probabilities, hence a future study might in- 


clude: 


1. 


The selection of a comparable group to 
be tested over a given length of time, 
using the initial data as a basis for 
evaluation in the later survey. 


2. Possibly, a series of questions, in contras' 


to a single question, as related to inter 
sonal relationships would greatly en 
ance the value of the study. 


. It is quite possible that extraneous factors, 


which have been overlooked, have entered 
this study, which have had the tendency 
to influence the relationships as derived, 
hence a future study might resort to the 
use of the correlation method. 
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A STUDY OF SOME MEANS OF PRESENTING INFORMATION 
TO PARENTS ABOUT THE SCHOOL HEALTH PROGRAM 


Frep V. HEIN 
American Medical Association 


Chicago, 
PURPOSE AND PROCEDURE 


The purpose of the investigation was to study 
the effectiveness of some selected devices for 
presenting information about the school health 
program to parents. Among the instruments 
specifically included in the analysis were parent 
bulletins, radio programs, newspaper advertise- 
ments, window exhibits, health shorts at com- 
mercial theatres and parent questionnaires on 
health topics. 

Certain of the techniques of public health 
education were employed in disseminating 
health information to the parents of specific 
groups of pupils, with the eventual evaluation 

largely on the effectiveness of the im- 
plements in influencing the health behavior of 
the — concerned. This judgment was taken 
with thoughtful regard of the difficulties in- 
volved. Studies have pointed out significant 
differences between what we know about health 
and what we do about it.’ It has also been 
shown that health education programs may 
bring about decided gains in knowledge without 
materially affecting health practices.2 Other 
procedures such as newspaper articles, —_ 
teacher meetings, nurse home visits, and home 
discussion of the school health experiences were 
not introduced as variables because of prior 
use. However, they were given indirect treat- 
ment for comparative purposes. 

Specific questions it seemed possible to 
answer are as follows: 

1. Which of the devices used is most 
effective in reaching the home with selected 
health information ? 

2. What is the attitude of parents toward 
the presentation of health information to the 
home through the various devices? 

3. Is there a significant change in the 
health habits of the children following the 
use of the devices? 


* W. H. Southworth, J. V. Latimer and C. E. 
“A Study of Health Practices, Knowledge, Attitudes and 
Interest of High School Pupils.’ Research Quarterly of the 
American Association for Health and Physical Education, 
May 1944, 119. 


2 L. Gold, “Changing Student Food Habits Th 


the 
School Program."’ Jourmal of School Health, January 1945, 8. 


Lllinois 


The parent bulletins were those contained in 
the Parents Leaflet Series of the Wisconsin Co- 
operative School Health Program.* Subjects 
covered were: Good Vision is Important; 


Good Hearing is Essential; Safeguard Your 
Child’s Teeth; When to Keep Children Home: 
Food for School Girls and s. A series of 


twelve radio transcriptions obtained from the 
American Medical Association were broadcast 
at weekly intervals over the local radio station. 
Program discussion topics included bacteria and 
disease, immunization, the common childhood 
diseases, quarantine values, home nursing and 
care of the patient and the common cold. 


A full page, well illustrated newspaper ad- 
vertisement setting forth the objectives and 
purposes of the school health program was 
published in the daily newspaper. A_ local 
advertising agency contributed to the —? 
ment of the ad and costs were defrayed by 
twenty-six of the retail credit division members 
of the Chamber of Commerce. A window ex- 
hibit in a downtown store portrayed the school 
health program and pointed out its aims. Two 
short chirty-five millimeter films on nutrition, 
namely: Proof of the Pudding and Something 
You Didn’t Eat were rotated for three day 
showings among the four commercial theatres. 
A parent-questionnaire was sent to the homes 
at the beginning and the end of the study. 
The questionnaire was framed with a positive 
emphasis and designed to stimulate parents 
towards encouragement of desirable pupil 
health behavior. 


Every effort was made to develop the program 
for dissemination of health information to 
parents in a planned, continuous and co- 
ordinated manner. Many individuals and 
groups contributed to the initiation, planning, 
carrying out and evaluation of the investigation. 

A study of reports of related experiences 
disclosed that public health workers have made 
considerable use of a variety of similar proce- 
dures in programs for general health education. 

® Wisconsin State Board of Health, ‘‘Parent Leaflet Series.’ 


Bureau of Maternal and Child Health, Madison, Wisconsin, 
1944-1946. 
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However, few instances could be found of the 
utilization of such methods, by school health 
authorities, for the purpose of harmonizing 
the influences of the home and the school. 

In the investigation, which was of the field- 
study type, a semi-controlled technique of re- 
search was employed under normal classroom 
conditions. Pupils of the fourth, fifth, and 
sixth grades together with their teachers and 
parents were included in the study. 

Ten elementary schools in the city of Osh- 
kosh, Wisconsin, which has a Ok gewen of 
approximately forty thousand people, were in- 
volved in the investigation. Three six-teacher 
schools, two nine-teacher schools, one ten- 
teacher school, two eleven-teacher schools, and 
one twelve-teacher school were included. En- 
rollment varied from 141 to 429 and the 
average pupil load was 27.6. 

The — pupil who participated in the 
study could be described as a boy or girl of 
about 10.2 years of age. The possible age range 
varied from 9 to 13 while the per pupil cost 
for the 1945-1946 school year was $123.66. 
Some eight hundred pupils and thirty teachers 
participated in the study. Teachers involved in 
the investigation were all women with an 
average age of 44.4 and had taught for an 
average period of 17.3 years. The represent- 
ative teacher received a salary of $1,963 and 
had 4.07 years of professional training beyond 
high school. 

The vast majority of parents had completed 
the eighth grade and a large proportion were 
high school graduates. The general socio- 
economic status of the people lies between the 
upper and lower middle classes with compar- 
atively few examples of great wealth or extreme 
poverty. The average parent is a somewhat 
conservative and thrifty individual who, how- 
ever, has a real interest in good schools and is 
vitally concerned with the welfare of his chil- 
dren. 

The experimental procedure which appeared 
most suitable for purposes of this investigation 
involved the following steps: 


1. The use of the entire population of the 
classes and schools concerned as an exper- 
imental group. 

2. Measurement of the initial status of the 
oe in respect to certain aspects of health 

avior. 

3. Employment of only the regular in- 
structional program for a stipulated period 
of time. 
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4. Measurement of the status of pupils at 
the end of the designated time interval. 

5. Application of the treatment or devices 
along with the regular instructional program 
for an equal period of time. 

6. Re-evaluation and comparison of 
changes in health behavior of pupils during 
the two equated periods. 


The procedure permitted measures of the 
mean, status of pupil health behavior before 
and after ‘‘treatment.’’* 

The evaluation techniques employed were 
questionnaires, oral examinations, interviews 
and observations. Changes in pupil health be- 
havior were measured in terms of health prac- 
tices executed the preceding day.5 Further 
evaluation of the devices was obtained through 
interviews with the parents and teachers in- 
timately involved in their, use. Wherever 
feasible, direct observation of the reaction and 
response to the implements was included as an 
additional estimate of their worth. 


The following precautions were taken to 
control as far as possible other factors which 
might make their impression on pupil health 
behavior: 


1. The subjects employed in the investiga- 
tion were chosen from definite types of . 
schools and homes ; namely, fourth, fifth and 
sixth grade pupils enrolled in the city grade 
schools of Oshkosh. All pupils were partic- 
ipants in the school health program. 

2. The classes chosen were all from non- 
departmentalized schools with the same 
teacher providing all instruction. 


3. The supervisors of health and physical 
education made the same number of visits 
to each school during the two periods of 
the study. 

4. The same supplementary health readers 
were used during both phases of the in- 
vestigation, while two twenty-five minute 
periods were devoted to specific health in- 
struction each week. 

5. An attempt was made to provide the 
same amount of integrated instruction, special 
projects such as field trips and other activities, 
during both periods. 

6. No additional visuals aids, reading 
materials or other equipment were furnished 
*E. F. Limquist, ‘Statistical Analyses in Educational 

."' Houghton, Mifflin Company, Boston, 1940, 58-39. 
Jopast ol Sehosl Health, 13:1, January 1943, 9-17. 


a urner, “‘Significant Findings of the Massachusetts 
High School Study and Implications for Health Education.” 
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during the second interval that were not also 
previously available. 

7. Time used for discussion or follow- 
up of the various devices was subtracted from 
that devoted to health instruction. 


In general, the analysis of the data involved 
three steps. First, t ions of frequencies 
and percentile changes for the various items 
were made. Secondly, contingency tables were 
constructed and “Chi Square” calculated in 
relation to the shifts which had occurred for the 
total response in each case. Finally, proportions 
derived from a comparison of desirable and 
undesirable reactions within each category were 
developed and the test to determine the “Signif- 
icance of a Difference between Two Propor- 
tions” was applied. In instances where this 
procedure appeared inappropriate, for example, 
in the rating of the various devices by teachers 
and parents, a process of determining the total 
art value and the weighted mean value 
was utilized. 


THE FINpINGs 


A list of fifteen health practices arbitrarily 
selected partly on the basis of local teacher- 
committee reports on existing health problems 
and partly as a result of a review of a state-wide 
study of health practices of school children was 
developed.* Items included elements related to 
adequate nutrition, exercise, rest, the use of 
preventive and therapeutic medical services and 
the avoidance of excesses. 


*O. E. Byrd, ‘Health Instruction Yearbook.'’ Stanford 
University Press, 1944, 247-248. 
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Pupil HEALTH BEHAVIOR ITEMS 


1. Secured dental care or check-up during 
the past six months. 

2. Brushed teeth before coming to school 

in the morning. 

Used at least one glass of milk with the 

last meal. 

Used a quart of milk the previous day. 

Used no coffee on the previous day. 

Had at least ten hours of sleep last night. 

Had at least an hour of outdoor play 

yesterday. 

Had green and yellow vegetables the 

revious day. 

9. Had fruit or fruit pieces the previous day. 

10. Took fish liver oil of some type the 
previous day. 

11. Washed hands before eating the last 
meal. 

12. Washed hands after last visit to toilet. 

13. Ate no candy between meals the previous 
day. 

14. Had no soft drinks between meals the 
previous day. 

15. Has kept height and weight chart up-to- 
date. 


The first step in the analysis was to compare 
the frequencies of performance of health habits 
at the initiation, - “¥ and completion of 
the investigation. e tabulations obtained 
through the use of a modified form of the 
“Health Habits Executed Yesterday” technique 
produced the results indicated in Table I. 


a 


NAYS 


© 


TaBLe I 


FREQUENCIES OF PuPIL PERFORMANCE OF HEALTH HABITS 
INITIAL, MipPpOINT AND FINAL TABULATIONS 














Practice September February June 
f %o f change f %o change 
1 383 44.7 356 41.8 -2.9 418 $1.3 9.5 
2 402 47.0 391 45.9 1.1 458 56.2 10.3 
3 677 79.1 637 74.9 —4.2 682 83.7 8.8 
4 690 80.6 651 76.4 4.2 678 83.2 68 
5 743 86.8 692 81.3 —5.5 686 84.2 2.9 
6 614 71.7 617 72.5 8 692 84.9 12.4 
7 724 84.6 689 80.9 -3.7 776 95.2 14.3 
8 581 67.9 598 70.2 2.3 710 87.1 16.9 
9 656 76.6 642 75.4 1.2 Al 78.6 3.2 
10. 165 19.3 229 26.9 7.6 292 39.8 12.9 
11. 673 78.6 652 76.6 -2.0 685 84.0 74 
12. 650 75.9 651 76.4 J 695 85.3 8.9 
13. 431 50.3 507 59.6 9.3 538 66.0 64 
14, 661 77.2 728 85.6 6.4 670 82.2 -34 
15. 776 90.7 737 86.6 4.1 728 89.3 2.7 
M_ 68.7 M_ 68.7 00% M 76.7 8.0% 
856 Cases 
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Differences in number of cases are accounted 
for by absences due to illness and fluctuation in 
school enrollment from other causes. ion 
of Table I reveals a mean gain of 8.0 after the 
introduction of the devices with an increase in 
respect to fourteen items and a negative record- 
ing in only one. In the previous equated period 
there was relatively little individual variation 
and no mean change, but there was a small 
negative shift for nine of the items, and a 
positive change for six! An interesting picture 
of the changes that occurred is graphically 
represented in Figure I. 

The question then arises as to whether or not 
these variations are larger than can be attributed 
to chance or are indicative of real differences 
in the performances of health habits from 
period to period. For testing the homogeneity 
of the responses to the items X* (Chi Square) 
was employed which may be defined as 

X? = = (f, — f,)? 
fy 
in which f, represents the observed frequency in 
a single category, f, the corresponding or 
— frequency and in which the = 
indicates that the terms (f, — f,)?/f, are to be 
summed for all categories.? 
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For purposes of this analysis the exact 
algebraic equivalent of the formula above was 
employed, which is illustrated in the example 
shown below.® 


SECURING DENTAL CARE 


Desirable Undesirable 








P otal R?/T 
September 383 473 856 171.4 
February 356 495 851 148.9 
June 418 397 815 214.4 
51157 351365 2522 534.7 
p=1157=.459; q=.541; pq=.248319 
2522 
X?= 1 (534.7—1157x.459)=14.50 
.248319 


P (X?}14.5) =less than 1% 


Table II shows the X* thus obtained for each 
of the fifteen health practices. The P was 
secured by references to the X? Table, and 
indicates the probability of getting a value as 
great as or greater than X? due to chance.® 


TABLE Il 


Cut SQUARES AND PROBABILITY PERCENTAGES FOR 
FIFTEEN HEALTH PRACTICES 
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P(X? N) 


0 
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Item 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 


NWN hw 
c= on 
-onw 





Less than 1% 
Less than 1% 
Less than 1% 
Approx. 3% 

s than 1% 
than 1% 
than 1% 
than 1% 
than 1% 
than 1% 
than 1% 
than 1% 
than 1% 
than 1% 
than 1% 


NNNNNNNNNNNNNND I 
B 





It will be readily seen that in all cases except 
item four we can reject the hypothesis of homo- 
geneity of response at least at the 1% con- 

dence level. Stated in application to our data 
we may say that the p ility of the dif- 
ferences obtained being due to chance is less 
Research” Houghtso-Miflin Company,” Bostea, PIO. St. 


than one per cent for fourteen of the fifteen 
items, 

A third step in the analysis was to determine 
through appropriate procedure whether or not 
the differences secured for the specific health 
practices were statistically significant. For this 


® Ibid, 44-45. 
* Op. Cit. 36. 
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FIGURE I 


Frequencies of Pupil Performance of Health Habits 
Initial, Midpoint and Final Tabulations 
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Health Habits 


purpose it was decided to utilize the procedure 
termed “Testing the Significance of the Dif- 
ference Between Two Proportions.” Proportions 
were developed for the two periods, September 
to February and February to | using in each 
case the desirable responses as the numerator 
and the undesirable responses as the denomina- 
tor. The following formulas were employed.'” 


p= NP: +N,p, 
N, +N, 


P:—P: 
(p’ 7’) #(1/N,+1/N,)% 


Consulting the tables of probability for the 
normal curve, in res to the critical ratio 
thus obtained, provides an indication of the 
percentage of | yg of a deviation as great 
as or greater than that secured." The value is 


*¢ P. R. Rider, “Modern Statistical Methods,’ John Wiley 
and Sons, London, 1939, 82. 
1! Ibid, 194-197. 


X= 





doubled to provide for occurrence at both tails 
of the curve and will be termed 2P. Table II! 
shows the values obtained through the proce- 
dure described above and their position in 
relation to the probabilities of the normal curve. 


A perusal of the Table III quickly acquaints 
us with the fact that during the period from 
September to February we have five differences 
that can be pena with a high degree of 
certainty as statistically significant, while in two 
other cases we can be reasonably sure that a 
real difference does exist. In respect to four of 
the items, however, the differences secured are 
of a negative nature. On the other hand, within 
the period between February and June we find 
significant changes occurring in ten of the items, 
none of which is negative. In to two 
others we can feel relatively sure that a differ- 
ence not attributable to chance has occurred, 
but one of these deviations is negative. The in- 
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Taste Ill 
SIGNIFICANCE OF THE DIFFERENCE BETWEEN PROPORTIONS OF 
DesiRABLE RESPONSES FOR THE Two EQUATED PeRiops 
September to February February to June 

Item xX 2P(YN) x 2P(YN) 

1 —1.25 2112 3.67 .0002 
2 — 41 6818 4.08 .0000 

3 —1.96 .0500 4.54 .0000 
4 —2.51 .0120 3.53 .0004 

5 —3.38 .0008 1.61 1074 
6 46 6456 6.44 .0000 

7 —1.63 1032 8.76 .0000 
s 89 3734 8.42 .0000 
9 — 97 3320 1.94 0524 
10 3.92 .0000 3.94 .0000 
11 - .99 3174 3.60 .0004 
12 CO 1.0000 4.63 .0000 
13 3.75 .0002 2.53 0114 
14 4.78 .0000 —2.22 0264 
15 —2.64 .0082 1.25 2112 








terpretations given above are based upon a high 
degree of certainty at better than the one per 
cent level and reasonable surety on items at 
better than the five per cent level. 


PARENTAL QUESTIONNAIRES 


Parental questionnaires covering similar 
health behavior elements but combining some 
of the health practice items for the sake of 
conciseness were sent to the homes of pupils in 
February and June. Except for the introductory 
statement both questionnaires were identical. 
In February, 810 of 833 questionnaires were 
returned, while in June, 768 from among 801 
were brought back to the school. Parents were 
requested not to identify themselves in the 
interests of veracity. Small gains were recorded 
for all of the items with the greatest gain 
amounting to 15%. 


PARENT QUESTIONNAIRE ITEMS 


My CHILD 
1. Has at least ten hours of sleep on school 
nights. 
__Always __Usually __Seldom __Never 
2. Uses a quart of milk each day as a drink 
or in other foods. 
__Always __Usually __Seldom __Never 
3. Brushes teeth at least twice each day. 
__Always __Usually __Seldom __Never 
4. Plays at least one hour outdoors each day 
except in very bad weather. 
__Always __Usually __ Seldom __ Never 


5. Avoids coffee and other stimulants. 
__Always __Usually __Seldom __Never 


6. Eats fruit or fruit juices and green or yel- 
low vegetables each day. 
Always __ Usually __Seldom __Never 


7. Washes hands before eating and after 
going to the bathroom. 
__Always __Usually __Seldom __Never 


8. Takes some type of fish liver oil each day. 
__Always __Usually __Seldom __Never 


9. Has been to the dentist for examination, 
cleaning or repair of teeth during the last 
__6 Mos. __Yr. __18 Mos. __2 Yrs. 


10. Uses candy and soft drinks only after 
meals as a dessert. 
_Always __Usually __Seldom __Never 


In further analysis of results to determine 
whether factors other than chance were opera- 
tive in the changes which took place, the X? 
(Chi Square) procedure as previously described 
was utilized. Critical ratios and “2P” were 
also calculated to determine if a real difference 
existed between the February and June tabula- 
tions for each item. Table IV includes the 
Chi — and Critical Ratio in respect to 
parental opinion of pupil health behavior. In 
setting up the contingency tables for determina- 
tion of X?, responses were treated individually. 
In developing proportions for determining 
critical ratios the Always and Usually, and the 
Seldom and Never reactions were summed as 
desirable and undesirable responses respectively. 
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TaBLe IV 


Cur Squares, CriricaL Ratios, Approx. Ps AND 2Ps 
PARENTAL QUESTIONNAIRE ON Pupit HEALTH Hasrrs 
FEBRUARY AND JUNE 















x? DF. P Approx. CR 2P 
1 4.40 3 22% 1.68 .0930 
2 2.80 3 43% 1.69 9910 
3 4.00 3 27% 1.20 .2302 
4 71.25 3 —1% 1.76 0784 
5 40.83 3 —1% 4.94 .0000 
6 3.20 3 34% 3.36 0008 
7 4.00 3 27% 0 1.0000 
8 13.61 3 —1% 40 6892 
o) 27.20 4 —1% 3.63 .0002 
10 30.20 4 —1% 4.74 .0000 














We can readily see by checking Table IV 
that in four cases we may with a high degree 
of confidence reject the hypothesis that the dif- 
ferences obtained were due to chance. In three 
other cases it will be noted that the probability 
of the differences being significant was over 
ninety per cent, although in these instances the 
deviation probability is considerably greater 
than the five per cent confidence level. A com- 
paratively small number of parents attached 
fifty-nine comments. Of these, fifty-seven were 
favorable and two unfavorable. 


SUMMARY OF Rapio LISTENING 


A contingency table depicting the results ob- 
tained in analysis of the data secured through 
a telephone survey of parents radio listening 
to the health broadcasts was constructed and 


appears below. 


During the course of the survey 209 telephone 
calls were made to 45 parents in the former 
category and 120 calls to 27 homes in the latter. 
The differences in number of cases developed 
from a lack of telephones in the homes of 
many of the pupils listed as having poor health 
habits. 


Through the procedure previously described 
in reference to “Parent Questionnaires” and 
“Pupil Health Behavior Measures,” the “Chi 
Square” and “Significance of a Difference Be- 
tween Two Proportions” were calculated. The 
results appear below. 

X?=2.23; K=2, P(X*} 2.23) = Approx. 35% 
X=.739; 2P(} .739) =.4592 


It is thus evident that there is no significant 
difference between the yes responses of the two 
groups concerned, with the probability of ob- 








TABLE V 
PARENTS LISTENING TO HEALTH BROADCASTS 
Preference Category Group A (45) Group B (27) 
f % f % 
Listening 34 16.3 16 13.3 
Not Listening 153 73.2 85 70.8 
No Response 22 10.5 19 15.8 





“Group A” above refers to parents of ee 
with good health habits, and “Group B” to 
parents of pupils with poor health habits. 


Groupings were determined through the sub- 
jective judgment and observation of teachers. 


taining a deviation greater that secured running 
over 80%. It is also demonstrated that sixty- 
five times out of a hundred the differences 
obtained would have occurred through change 
alone. 
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HEALTH Exuisir EVALUATION 


In studying the effectiveness of the Health 
Exhibit, sens and their reactions were re- 
corded from 8 A. M. to 8 P. M. on one of the 
six days during which the display remained in a 
downtown store window. e number of in- 
dividual onlookers was 701, while thirty-three 
observers were timed to the nearest minute in 
respect to time spent reading the legends. In 
Table VI the recorded reactions of the raters 
are summarized. 


TaBLe VI 


RATING OF OBSERVERS’ REACTION TO 
HEALTH EXHIsIT 








Rater Observers Time Spent est 

N M Time Spent 
1 56 1 3 
2 118 2 20 
3 82 1 10 
4 80 1 3 
5 102 1 2 
6 101 1 4 
7 43 2 7 
8 41 2 5 
9 19 1 3 
10 34 1 3 
11 125 1 4 
>701 x14 >64 

M 63.7 M 1.27 M 5.82 








It will be noticed that the mean number of 
observers during an hourly period was 63.7, 
who spent an average of 1.27 minutes a 
ing the exhibit, with the limited range of from 
1 to 2 minutes. The range recorded for longest 
time spent was from 2 to 20 minutes with a 
mean of 5.82 minutes. 


A further analysis of the date involved a 
comparison of the time spent by thirty-three 
randomly selected observers in reading the 
legend with the reading time actually required 
as disclosed by a study of twenty-four junior 
high school pupils. Table VII reveals the 
comparative values established in this analysis. 

The concentration of frequencies of pupils, 
who read all legends, around the mid-area of 
the table as compared with the observers’ fre- 
— gues at the top of the table vividly 
illustrates the discrepancy een the time re- 
quired to read all legends and that actually 
spent. This fact is also borne out by inspection 
of the means, which are 9.75 for the pupils 
and 3.55 for observers. 
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TaBLe VII 


COMPARISON OF TIME SPENT READING LEGENDS BY 
THIRTY-THREE RANDOMLY SELECTED OBSERVERS AND 
TWENTY-FOUR JUNIOR HIGH SCHOOL PuPiLs 








Minutes Pupils Observers 

t f f tf 
1 12 12 
2 5 10 
3 5 15 
4 4 16 
5 1 5 1 5 
6 2 12 1 6 
7 2 14 1 7 
8 3 24 2 16 
9 3 27 0 

10 4 40 1 10 

il 3 33 

12 2 24 

13 2 26 

14 1 14 

15 1 15 

16 

17 

i8 

19 , 

20 1 20 

324 3234 333-117 
M 9.75 M 3.55 








RATING OF DEVICES BY TEACHERS 


After the devices had been used by the teach- 
ers in the schools and grades concerned, it was 
thought important to gather teacher opinion on 
their effectiveness. Teachers rated the pro- 
cedures employed together with two additional 
methods used in preceding years. 

Scores given to the various devices were 
weighted by multiplying the frequencies for 
each item by the place weight and then sum- 
ming the values to determine the weighted 
total for each item. The resultant was then 
divided by the summed frequencies, to secure 
the weighted mean. The formula for this 
process is given below. 


M,=2(P; X _P,) 
F, 


The rank for each implement was there 
established upon inspection of the relative posi- 
tion of the weighted means. Items rated are 
listed below together with Table VIII which 
presents a summary of the data. 


1. Parents’ Bulletins on Various Aspects of 
Health. 

2. Parent-Teacher and Other Meetings De- 
voted to Health. 

3. Newspaper Advertisements on Health. 
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Movie Shorts on Health at Commercial 
Theatres. 

Radio Programs on Health Topics. 
Window Exhibits on Health in Downtown 
Stores. 

Newspaper Articles on Health. 

Parent Questionnaires Emphasizing Desir- 
able Health Habits. 


> 


Ay 


9 


Tasie VIII 
RANK GIVEN BY TEACHERS TO DEVICES FOR 











{Vol. XV, No. 4 


A comparison of parent and teacher opinion 
as to the effectiveness of the various devices 
seemed a valuable supplementary process. For 
this purpose a contingency table was con- 
structed around the frequencies of the parental 
ratings and the weighted total of the values 
given by teachers. In the latter cases the 
product for each item was divided by ten and 
rounded off. The resulting comparative tabu- 
lation is shown below. 








PRESENTING HEALTH INFORMATION TO TABLE X 
PARENTS COMPARATIVE RATING OF Devices BY PARENTS AND 
TEACHERS 
Item Weighted Weighted Rank 
Total Mean hom Sea a 
1 221 6.14 2 f, W,/10 
2 131 3.64 6 
3 113 3.14 7 Parents Bulletins on Health... ... 32 22 
4 173 4.81 3 News © Ads on Health...... 25 1l 
5 162 4.50 4 Movie on Health........ 9 17 
6 113 3.14 7 Radio on Health...... 15 16 
7 152 4.22 5 Window ibits on Health. .... 16 11 
8 234 6.50 1 Parental Health Questionnaires. . 36 23 





Parents’ Questionnaires” and ‘Parents’ Bul- 
letins” rated first and second respectively with 
only a slight difference in weighted means. 
Further study of Table VIII discloses that 
teachers felt that four of the devices used in 
the study were superior to “o~ 4 articles 
and parent-teacher meetings on health, for 
effectively presenting health information to 


parents. 


PARENTAL INTERVIEW ANALYSIS 


Forty randomly selected parents were inter- 
viewed in their homes to determine parental 
reaction to the use of the various devices. All 
ten school districts were included with four 
parents being interviewed in each area. 

Table IX shows the frequency and per- 
centage values given the various instruments by 
parents. Parent preferences were secured in 
terms of the individual devices which they 
considered most effective. 








Tasie IX 

f % 
Parents — whith eos bales ques 11 os : 
ee Cee 15 
Health Movies .. 1 2.5 
CS Ceres 7 17.5 
eS eee 1 2.5 
ere 0 0.0 
Newspaper Ads ..............- 0 0.0 
Newspaper Articles ............ 5 12.5 





Calculation of X? for the above table yielded 
a value of 9.08 with the probability of as great 
as Of greater result accruing purely through 
chance being approximately 12 per cent. On 
this basis we are not justified in attaching a 
high degree of confidence to the assumption 
that real differences exist between the opinions 
of parents and teachers as to the value of the 
devices. 


CONCLUSIONS 


The results of the study seem to furnish 
evidence in support of the following con- 
clusions as answers to questions raised in the 
statement of the problem. 


1. Which of the devices used are most 
effective in reaching the home with health 
information ? 

(a) Parent questionnaires and parent 
bulletins were found to be the most effec- 
tive of the implements studied. 

(b) Radio programs and movie shorts 
were discovered to be of next relative 
value. 

(c) Two of the other devices directly 
considered, namely, newspaper ads and 
window exhibits, ranked below parent- 
teacher meetings and newspaper articles. 
2. What is the attitude of parents toward 


the presentation of health information to the 
home through the various devices? 
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(a) As revealed by comments, ques- 
tionnaire returns and interview reactions, 
the attitude of parents was generally very 
good. 

3. Is there a significant change in the 
health habits of children following the use 
of the devices? ‘ 

(a) In general pupil health behavior 
displayed significant improvement for sev- 
e mi measurable practices. 

(b) Apparently the devices acted as a 
trigger mechanism or catalytic agent in set- 
ting off pupil-teacher-parent actions and 
interactions leading to pupil performance 
gains. 


RECOMMENDATIONS 


The writer wishes to make certain recom- 
mendations based upon the results of this study. 


1. That those charged with the leadership 
of school health programs make wider use 
of accessible devices as a measure to assist 
in harmonizing the influence of the home 
and school. 

2. That the devices be integrated with 
other phases of the total school health 
program. 

3. That pupils, teachers and parents share 
in initiating, planning, using and evaluating 
the devices. 
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4. That the use of the devices be specif- 
ically adapted to the health problems and 
needs of particular groups of pupils, teachers 
and parents. 


SUGGESTIONS FOR FURTHER STUDY 


The findings here presented must be inter- 
preted in terms of the experimental pattern and 
measures of Pupils, teachers and parents used 
in this study. subsequent studies which 
would seem valuable in verification and am- 
plification of the findings as reported here are 
listed below. 


1. A study of the effectiveness of the 
devices in varying types of communities. 

2. An analysis of the relative worth of 
individual devices for matched groups within 
the same population. 

3. An investigation of the value of the 
devices in relation to the economic status of 
the home. 

4. A study of the effectiveness of the 
devices in terms of the health behavior for 
other grade and age levels. 

5. An analysis of the influence of the 
devices on the measurable attitudes of pupils, 
teachers and parents. 


6. An investigation of the worth of the 
devices as related to divergent educational 
backgrounds of parents. 





READING RETARDATION IN THE SECONDARY SCHOOL* 


PauL Witty 
Northwestern University 


Formal instruction in silent reading is usually 
discontinued by the time the child completes 
the fifth or sixth grade. It is th t, that, at 
this ge will have acquired the funda- 
mental skills in silent and oral reading and will 
have developed attitudes which will lead them 
to read extensively. The failure of the typical 
school program to accomplish these objectives 
is revealed by the decrease in reading among 
older elementary school pupils, and by the 
inadequate skills and needlessly slow reading 
of many upper elementary and high school 
students. 

Even more noticeable and serious, perhaps, 
are the reading limitations of an unnecessarily 
large number of pupils who enter the secondary 
school. One study shows that 2169 out of 7380 
eighth grade graduates read at or below norms 
for the sixth grade.** For these pupils, as well 
as for many others displaying less serious read- 
ing retardation, instruction in history, science, 
and the language arts is inappropriate and in- 
effective. 

Teachers of secondary school pupils are often 
unaware of the nature and the amount of read- 
ing retardation in their classes. They assume too 
frequently that most high school students have 
developed adequate reading habits and skills. 
They are sometimes unfamiliar with the range 
of reading abilities within their own classes 
and with the severity of the reading handicap in 
some cases. Consequently, many _ are 
offered reading materials of such difficulty that 
they develop a structure of vague, marginal 
knowledges in subject areas such as science and 
social studies. Because of the frequency with 
which reading limitations are encountered 
throughout the high school and because of the 
high relationship between reading ability and 
success in almost ai] subjects, it is desirable for 

high school teachers to understand the essential 
characteristics of the poor reader, the steps in 
an adequate diagnosis, and some ways in which 
remedial work may be offered.* 


* This pai extends an analysis reported by the writer 
in Educational Trends Ill, April 1934, pp. 7-13. 

** William Kottmeyer. ‘‘Improving Reading Instruction 
im the St. Louis Schools."’ Elementary School , =. Vol. 
45, September 1944. pp. 33-38. 

* Paul Witty and David Kopel. Reading and the Educative 
Process. Boston: Ginn and Company, 1939. 


AN ANALYSIS OF THE READING STATUS oF 
100 NINTH GRADE PuPILs 


This paper presents an analysis of 100 ninth 
grade pupils who were examined in the Psycho. 
Educational Clinic of Northwestern University. 
These children were referred to the clinic be- 
cause their teachers had observed in them 
repeated indications of poor reading. They 
show clearly the kind and variety of reading 
problems with which the secondary school 
teacher is typically confronted. 


The following tests were administered to 
ascertain the mental and educational levels of 
these pupils: 

Stanford Revision of the Binet-Simon Tests 

of Intelligence. 

One or more performance tests (Porteus, 

Pintner-Paterson, or Grace Arthur Scales). 

— Achievement Reading Test. (Form 

) 

Gates Four-Type Tests. 

Gray Oral Reading Paragraphs. 

Informal tests of reading rate and com- 

prehension. 


Test RESULTS FOR THE GROUP OF 
100 Poor READERS 


In the group there were 60 boys and 40 
gitls whose chronological ages ranged from 14 
years, 4 months to 16 years, 4»months. The 
median age both of the boys and of the girls 
was approximately 15 years. The range in 
Stanford-Binet I. Q.’s was 77-122; the median, 
92. Although these pupils were somewhat 
retarded in mental ability, most of them ap- 
peared able to do satisfactory work in the 
secondary school if their reading ability were 
improved. Moreover, at least 20 per cent were 
above the average in intelligence as measured 
by the Stanford-Binet tests. 


The median grade attainments upon the 
standardized educational tests are set forth in 
the following analysis: 
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Gates Four-Type Tests 
1. To appreciate the general signif- 


icance of a paragraph...... 6.2 

2. To predict outcomes.......... 6.1 

3. To understand precise directions.. 6.8 

ro: =a 5.2 
Stanford Achievement 

a ciha svsaeaeees 68 

re 5.9 

Gray Oral Reading Paragraphs........ 6.0 


The range of scores on the various tests was 
from the norm for grade 4 to that for grade 10. 
Poorest attainments were found in “reading 


to note details,” oral reading, and . 
best work occurred in following fairly i 
directions, in which 5 _—_ made scores which 
placed them between the ninth and tenth grade 
norms. The median rate of silent reading was 
about 180 words per minute. The rate of oral 
reading also was noticeably slow, and the 
frequencies of omissions and insertions of 
words, as well as of minor and total mis- 
ronunciations, were high. 

Although the tests analyses yielded some in- 
formation of importance in understanding the 
needs of the group, it was thought desirable to 
supplement these by a study of contributin 
factors which were revealed by observation o 
each child’s behavior during the testing and 
by appraisal of facts in his case history. 


Data RELATED TO Poor READING OBTAINED 
THROUGH OBSERVATION 


A tabulation was made of those limitations 
which were most ——- noted during silent 
and oral reading of passages from narratives 
and from factual accounts. Admittedly, this 
list is the product largely of subjective judg- 
ment; and, presented in this form, it may lead 
to a false impression; namely, that types of 
errors can be discretely classified. The reader 
must bear in mind that every poor reader is 
characterized by several of these symptoms, and 
that the discovery of the combination of partic- 
ular needs is the goal of diagnosis. Neverthe- 
less, this analysis does show certain problems 
with which teachers must cope in planning 
remedial work. The percentage distribution 
follows: 

on ‘ a. : _ Per Cent 
Restricted ity to note im various 


Corre eee eater eeeee 
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Slow rate in oral reading.............. 32 
Inability to attack new words.......... 32 
yhat rapid but superficial silent . 
(i SR ET ee i EN ae eek 1 
Letter or word reading................ 6 
In these 100 f readers, the following 


physical conditions were noted: 


Per Cent 
| ere ge baat atEts 902 = 
General ysical Hs sesees 
Leftchandedness 2 SAE Be aa 4 
i So akc b O 3 
It might be assumed that correction of phys- 

ical defects would lead to improvement in read- 


ing. For example, the defects in vision could 
readily have been corrected in most of these 
cases, but it would be fallacious to infer that 
this remedy would have provided the cure for 
the poor reading. of these students 
;- layed a = combination of — 
ifficulties, and hence i a 
me me ee 
However, there were certain factors which 
peared in many cases. As a group, the ils 
ne little attention to details while oaiien 
and they did not comprehend materials as total 
units of thought. They were inclined to read 
any assignment whatsoever in a 
manner, with little or no tendency to try to 
understand it as a whole. Furthermore, they 
were conspicuously lacking in the capacity to 
deal with the new vocabulary pottn m in 
other subject fields. 


ADDITIONAL CHARACTERISTICS OF THE GROUP 


There were other contributing factors which 
were revealed through a study of the attitudes 
of the pupils. The following analysis shows the 


frequencies of certain characteristics: 
Per Cent 
Lack of interest in reading............ 82 
Indifference to reading................ 44 
Dislike for reading...>............... ae 
Emotional maladjustment .............. 42 
Problems of conflict in home.......... 40 


THE ROLE OF ATTITUDE AND EMOTIONAL 
MALADJUSTMENT 
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alone cannot be considered the cause of reading 
retardation. For example, one boy expressed a 
strong aversion to reading; he stated that he 
had read nothing during the preceding year 
unless he had been compelled to do so. But 
this boy had changed schools three times during 
a single year; his vocabulary (Stanford Achieve- 
ment Test) was at the 6.9 grade level. Al- 
though his intelligence quotient fell in the 
category designated as “normal,” he was 
flighty in attention, undependable, and seemed 
almost incapable of organizing and applying the 
facts he knew. This array illustrates a ina- 
tion of attitudes and habits which is found in 
pupils who read poorly. 

t is of interest that 42 per cent of the group 
were emotionally maladjusted. Most of these 
pupils could be classified as follows: the 
nervous, excitable child; the slow, indifferent 
and somewhat recalcitrant pupil ; and the timid, 
withdrawn individual. The exact relationship 
between poor reading and emotional problems 
is unknown. However, one investigator, after 
reviewing the data in thirty studies, concluded 
that, in all but one case, the emotional mal- 
adjustment may have been the result rather than 
the cause of the reading difficulties. * 

Consideration of possible origin of these 
disturbances makes clear the important role 
played by failure to succeed. For these pupils, 
reading had been a discouraging or profitless 
task which seldom resulted in a complete, 
satisfying experience. Moreover, the home and 
the school frequently neglected to offer recog- 
nition and praise which all children need. In- 
stead, incompetency and failure were em- 


BACKGROUND OF EXPERIENCE AND 
RELATED FAcTors 


It is pertinent to observe that meager back- 
ground of experience and related factors as- 
sociated with poor homes are frequently found 
in poor readers. The following characteristics 
of these 100 poor readers merit attention: 


background of “ws 

Meager cS Ae t8e 79 

Decidedly i ished play life........ 35 

' Y faifure in lig sc paditiaiese 34 
Frequent change of school.............. 16 
Enrichment of experience and successful 

achievement are without question basic needs of 


poor readers. Such pupils must have a series of 


*S. Vincent Wilking. ‘‘Personality Maladjustment as a 
Causative Factor in Reading Disability."’ Elementary School 
Journal, XLII (December 1941). 
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experiences in reading which are unmistakably 
successful and individually satisfying. 

Materials of proper difficulty are obviously 
essential in beginning remedial work. How- 
ever, this provision alone proves insufficient. 
For these Bas gn have repeatedly encountered 
selections were too long for them to read 
in the allotted time. Even a good reader, aware 
of many instances in which he has failed to 
discover the outcome of a story, or complete an 
explanation, becomes disheartened. The re- 
tarded reader must be _ with materials 
short enough that in bis allotted time be can 
experience the satisfaction of completing bis 
assignment. Accordingly, short stories provide 
excellent materials for remedial work in the 
initial stages. If longer treatises are selected for 
use at this time, they should contain materials 
which can be divided into short, but complete 
— to twenty pages for ninth grade 
pupils. 

t is admittedly difficult to find books and 
other materials suited to the interests of ninth 
grade pupils and at the same time sufficiently 
simple in sentence structure, vocabulary, and 
length of unit to elicit success in reading. 
Nevertheless, there is an increasing amount of 
material which fulfills these demands.* 


NATURE OF REMEDIAL PROGRAMS 


Programs for poor readers which have 
utilized diversified materials of appropriate dif- 
ficulty have already been descri by the 
writer and others.** ‘1ne remedial measures 
undertaken included certain procedures which 
can readily be adapted for use in secondary 
schools; and they can be undertaken by any 
intelligent teacher. The following factors con- 
tributed to the success of these programs: 
complete and thorough diagnosis of the needs 
of each pupil, group work which required re- 
action to the content of short episodic accounts, 
check upon child’s reaction to detail, provision 
of supplementary reading related to individual 
interests and needs, use of individual Progress 
records, and integration of the remedial work 
with the endeavor in other classes. 

For several reasons, secondary schools might 
well establish classes for remedial instruction in 
reading. First, there is the opportunity in such 

* For especially agprapriste materials, see: G. M. Blair 
ee eee eh tae BATS peed EE 
January 1941). Ruth Str: and others, Gateways to Read- 
able Books. New York: H. W. Wilson, 1944 


** Cf. Paul Witty and David Kopel, Reading and the 
Educative Process. , a Ginn and Company, 1939. 
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classes to treat general group limitations 
economically. Second, individual success in a 
group having common interests and goals 
provides a highly satisfying experience for 
students who have become habituated to failure. 
Third, the possibilities of securing the essential 
materials and of utilizing appropriate methods 
of instruction are perhaps greater in classes 
which operate upon a regular schedule than in 
individual case work in which the remedial 
work sometimes is loosely organized and ad- 
ministered. 

To bring noticeable gains, it appears neces- 
sary to pursue a remedial a ram daily for at 
least ee weeks with fidelity to a carefully 

lanned schedule of group and individual work. 
Phereafter, spaced practice and drill are desir- 
able, but a definite program still must be fol- 
lowed for at least one or two additional semes- 
ters if gains are to persist. The writer believes 
that maximum success in remedial reading in 
most large secondary schools will result from 
the initiation of special classes for remedial 
endeavor. These classes should, however, be 
looked upon as a temporary means of meeting 
a serious problem. e desirability of such 
classes is suggested by the records of the one 
hundred disability cases which were examined 
in the Psycho-Educational Clinic of North- 
western University and described in this article. 
About half of these pupils were placed in 
special classes and individual work was sug- 
gested for the others. During the followin 

two the children were again examined. 
Only about one-fifth of the pupils who were 
not enrolled in special classes made significant 
gains in reading. Some individual remedial 
work was undertaken, but it was carried on for 
a short period of time only. Interest lagged; 
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conflicting duties interrupted the regularity of 
the effort; and, little by little, the pupils and 
teachers abandoned the enterprise. This situa- 
tion is very different from that found in the 
remedial p He organized for the other half 
of these pupils. In the special classes, almost 
all pupils made significant, steady progress.* 


CONCLUDING NOTE 


The amount, nature, and severity of poor 
reading in the secondary school necessitates the 
establishment of special classes. The impetus 
given to learning through membership in a 


participating group and the gains resultin 
from strict adherence to an rtly directed 
rogram make possible the rehabilitation of 


arge numbers of retarded secondary school 
students. Not the least important among the 
concomitants of such work is the stimulatin 
effect it has in extending and enriching out-of- 
school experiences—a condition which seems 
to contribute greatly to the mental hygiene and 
personality adjustment of the pupils. However, 
special classes should be looked upon as tem- 
porary expedients. 

It should be recognized that the provision of 
remedial programs alone is inadequate to meet 
the needs of the modern high school. Such 
efforts should be associated with a broader 
concern aiming to lessen inequalities and to 
offer every boy and girl the educational op- 
eggnog essential for his full development. 

€ great needs at present seem to be: remedial 
work for some and developmental reading 
programs for all pupils. 


* Cf. Paul Witty and Lou LaBrant. ‘‘Some Results of 
Remedial Instruction in Reading.”’ Educational Trends. 
Volume i. 1933. Paul Witty and David Kopel, Op. Cit., 

















AN EXPERIMENTAL EFFORT TO CHANGE THE 
ACHIEVEMENT TEST PROFILE 


a 


J. W. Tuton 


Yale University 


INTRODUCTION 
F. S. Freeman included a 


chapter on i 
Abilities and Disabilities in his Sd ed 


Individual Differences. He concluded that 
chapter as follows: 


continued zeal and com t instruction, may 
eventuate in very large differences such as 
to constitute, in effect, special abilities. 

That was thirteen years ago. Today, in the 
ight of intervening experience in remedial 
deal more factual 
impressed as 
Freeman was. In imagination I have no dif- 
in seeing the picture. Take for instance 
a bright boy in the third grade. Let us say that 
i good work in all areas. But 


is complimented for his work. (He would 
have been complimented for his work no mat- 
ter what the area, but it to have been 
in arithmetic.) He is pleased at the attention 
and for some time after this a, — ae 
as he ici in and | or- 
The yg 
notices how the boy's work impressed the 
visitor. Because of this fact, her attention is 
meee Gee Se % San ae 0 
work in arithmetic. She notices that boy 


areas of work in effort and time. But this is 
only the third grade. Imagine what could be 
added to this beginning in the fourth, fifth and 
sixth = Oe pe Se SS 
senior high school, and in . Before hi 

In high school and ay elec- 
tives could be chosen or rejected on basis 


of it, other areas neglected, and results 
rationalized in terms of supposed aative predis. 
Now all this sounds very plausible, if you are 
the habit of attributing patterns of ability 

i igins. But, if that 


small but very im- 
aaa beginnings.” read a statement 
ike Freeman's and they are quick to notice that 
he does not point to environmental origins so 
much as he points to the smallness of the 
“initial handicaps” or the “initial differences” 
from which the mature pattern develops. 

It has been over twenty years since Watson 
rejected a fatalistic int ion of ability 
patterns and made his famous offer to develop 
any patterns of a abilities for any 
dozen healthy infants. Yet to what f- 
imentetion wank pin pelt ao 0 quudiiic een 
to test his hypothesis? If educational profiles 
are as environmentally yopred as | think 

are, patterning can be and con- 
ed but data are ane For instance, 
= that parents went to their son's 
and asked, “Will you try to direct our 
son's education so that he a special 
ability in arithmetic?” Could the teacher do 
it if she tried? How sensitive is the educational 
profile to such effort? The remainder of this 
is a report of an experiment prompted 

iy these quations 

THE EXPERIMENT 


iment was ——— in — 
er one supervisor. The very cor 

ion of the supervisor was the basis for 
the choice. The supervisor's pe te available 
throughout the experiment, and largely because 
of it good cooperation was received from the 
teachers involved. The Unit Scales of Attain- 
ment, Division 1, Forms A and B were ad- 
ministered to all pupils beginning the fourth 


The 
schools 
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TABLE I 
THe RESULTS OF MATCHING 
Experimental Control 
Group Group 
Number of Boys 16 16 
Number of Girls 21 21 
Total 37 37 
Ar. Age Av. 114.1 114.4 
S. D. 6.5 va 
E. Age Av. 115.9 116.2 
c. 8.6 8.1 
C. Age Ay. 112.9 113.0 
S. D. 6.3 6.4 
Problems Av. Form A 115.5 116.9 
Av. Form P 114.0 114.4 
Computation Av. Form A 115.5 114.3 
Av. Form B 111.3 112.0 
E. A. Av. Form A 115.9 116.5 
Av. Form B 115.9 115.9 
Av. Ar. A 112 112 
Teacher A Av. E. A. 115 116 
Av. c &. 113 111 
Av. Ar. A 122 121 
Teacher B Av. E. A. 123 123 
Av. ©. &, 109 109 
Av. Ar. A 111 lil 
Teacher C Av. E. A. 118 118 
Av. CA. 112 112 
Avy. Ar. A 107 107 
Teacher D Av. E. A. 112 112 
Av. 116 113 
Av. Ar. A 116 117 
Teacher E Av. E. A. 113 112 
Av. G. a. 117 117 
Avy. Ar. A 112 113 
Teacher F Av. E. A. 110 113 
: Av. C. A. 112 115 
grade. Forty-five pupils were selected as the to be at the same general level of progres, 
experimental pupils in the six fourth es. (2) to be at the same level of progress in 


The basis for selection was to take irs 
which could be satisfactorily matched for 
chronological age, educational age, and arith- 
metic age. The only exclusions were pupils 
for whom arithmetic was already a pronounced 
peak in the profile. 

This concern about arithmetic was due to a 
decision to confine the effort to 
one phase of the profile, namel - oor place of 
the experimental and control pupils 


arithmetic in it. In view of the tne pupore. 
(1) 


arithmetic, (3) not to have the arithmetic level 
so far above the general level as to make it 
unreasonable to an increase in the dif- 
ferential, and (4) to have had the same 
previous rate of development. 

The results of the matching for the thirty- 
seven pairs finally used (eight cases were lost 
in the course of the two years) are reported in 
Table I. The second section of the table shows 
the matching in terms of Forms A and B 
separately, and for the parts of the arithmetic 
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test, namely, problems and computation. The 
section at the bottom of the page shows that 
the matching was close, since it made even the 
little groups in each grade fairly comparable. 
One pupil of each pair was arbitrarily called 
an experimental pupil and the other a control. 
The names of the experimental pupils were 
given to the teachers with these instructions: 


PURPOSE OF THE INVESTIGATION 

Some pupils are equally good or ey 
poor in all their subjects. Others are better 
in one subject than in the others or 
poorer in one than in the others. It is the 
purpose of this investigation to try to find 
out to what extent arithmetic could be 
made a child’s best subject as a result of 
special attention and help from the 
teacher. 


Your PART IN THE INVESTIGATION 


In order to find this out, I am asking you 
to give special attention and help to the 
pupils whose names I have given you. Use 
the notebooks, which I am providing, to 
keep a record for me of the date, occasion, 
amount, and kind of help, encouragement, 
reward, or praise which you give to each 
of the children listed. I am asking you to 
treat each of these pupils as if you thought 
he or she needed help and encouragement 
in arithmetic. In other words, try to act 
as if really interested in their advancement 
in arithmetic. A perfunctory compliance 
with my request would not be effective, I 
am sure. 

I don’t want this to be a burden on your 
time. I think you can soon get the habit 
of helping and encouraging these pupils 
here and there in the course of the regular 
work. 


The names of the experimental pupils and 
these same instructions were given the follow- 
ing fall to the fifth grade teachers. In two of 
the six cases it was the same teacher who had 
been moved on with the grade. At the end 
of the second year, that is, at the end of the 
fifth grade, the Unit Scales of Attainment, 
Division 2, Forms A and B were administered, 
not just to the experimental and control groups, 
but to all fifth grade pupils. Division 1, 
designed for grades three and four, was well 
suited for grade four at the beginning of the 
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year, and Division 2, designed for grades five 
and six, was well suited for grade five at the 
end of the year. 


THE RESULTS 


The results of the experiment are in Table 
II. Your attention is called first to the title of 
the table and to the pe note at the 
bottom of the table. Four things need to be 
noted. First, the units, as in Table I for match- 
ing data, are months. All scores were given age 
equivalents from tables of norms, and these age 
equivalents were used throughout. The second 
thing to remember in looking at the results is 
that they pertain to the place of arithmetic in 
the profile; that is, to the plus or minus devia- 
tions of arithmetic ages from educational ages, 
not to arithmetic ages by themselves. In the 
third place, since this was an experimental 
effort to change the place of arithmetic in the 
profile, changes are involved. These changes, 
positive or negative, are the differences between 
arithmetic age minus educational age before and 
after the two year period. Fourth, and finally, 
since this was a controlled experiment, what 
is wanted is how experimental group changes 
differed from control group changes. The data 
in Table II summarizes all of these compar- 
isons. 

Looking now at the bottom of the table, 
you will see two averages for the whole group, 
+.48 of a month per pupil or +.02 of a month 

t teacher-team. These averages are measures 
of the effectiveness of the experimental effort. 
The +.48 means that, on the average for the 
thirty-seven pupils, the experimental effort 
caused arithmetic to be more of a peak, or less 
a trough, as the case may be, by an amount 
which is equivalent to two wecks of normal 
school progress. That is, it would mean that 
if it were not a statistically insignificant result. 
As it is, it cannot be concluded on the basis of 
these general averages that the experimental 
effort had any effect. 

But the general averages do not tell the 
whole story. They are not equally good descrip- 
tions of the results for the six teacher-teams. 
Under the B team, the average effect was +6.9 
or approximately 7 months. This is a substan- 
tial influence in the direction of a special 
ability in arithmetic and the av passes 
the 1% test. The next most statistically _ 
cant result is for the six pupils under the F 
teacher-team. This average passes the 5%, 
though not the 1% test. It is a surprising result 
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im that it is negative. The teacher (it was one 
teacher, not two, because F was one of the 
fourth grade teachers moved on with her 
pupils) tried to create a special ability in arith- 
metic and she succeeded in developing a rela- 
tive disability. The averages for the other four 
groups do not pass the 5% test. The nearest 
to it is a +4.5 for those under the A teacher- 
team, and a -5.9 for those under the C teacher- 
team. The chances that these results are 
sampling variations from zero were well below 
50%, as might be inferred from the four in- 
dependent measures obtained, and tted in 
the first four columns of findings under Prob- 
lems, Form A, and Form B, Computation, 
Form A, and Form B. In brief, for the thirty- 
seven pupils, or for the six teacher-teams, 
(whichever way you want to look at it) the 
average result was practically zero, not because 
the result was in each case near zero, but be- 
cause diverse influences were practically bal- 
anced. The C and F teams were about as 
effective in the wrong direction as the other 
teachers were in the direction attempted. 

A negative outcome was not anticipated. It 
was thought that the question was simply 
whether or not the result would be significantly 
above zero. And probably you are asking, as 
the writer did, “Are you sure the result is 
reliable and attributable to the experimental 
effort?” The remainder of the paper is devoted 
to a consideration of this question, first to 
reliability, and second as to experimental 
validity. 

RELIABILITY 

Little need be said concerning the use of 
small sample statistics in this case. This use 
involved a more, rather than less, rigorous test 
of significance. Had N’s and large sample 
probability tables been used, the B and F means 
would have been reported as respectively 4.5 
and 3.4 times their standard errors. It may be 
seen in the last column in Table II that no in- 
y aap meen large number of degrees of free- 

were used. I mention this because the 
over-eager researcher is sometimes led into 
such an error when he is pooling several in- 

dent measures, as was done in this case. 

is pooling made its contribution to reli- 
ability nonetheless. The reliability coefficient 
for the final measures reported is .69, and this 
in spite of the fact mentioned in presenting 
T. II that the measures are differences 
between paired pupils in changes in profile 


scores which are themselves differences. The 
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standard error of a measure is six months. 
Tested by this error at the 5% level of signifi. 
cance, five a were reliably changed as 
requested, five were reliably changed in a 
direction opposite to the teachers’ efforts. Four 
of the former were taught by the A and B 
teacher-teams, four of the latter by the C and F 
teams. As a result of teacher D's effort (this 
was the other fourth grade teacher who was 
moved on with her pupils), arithmetic was 
reliably raised for one of her pupils and reli- 
ably lowered for another. This fact should be 
— in mind in any attempt at explanation and 
will be referred to later in that connection. Here 
it is mentioned with the preceding statements 
for its bearing on reliability. When data per- 
mit the reliable observation of individual ex- 
perimental outcomes in the profiles of ten of 
the thirty-seven pupils, it is not surprising that 
they should be reliable enough for small group 
comparisons. 


VALIDITY 


There remains then the question of experi- 
mental validity. Is it reasonable that an effort 
to raise arithmetic in the profile could lower it? 
The answer is yes, for two reasons. First, we 
are talking about changes of the place of arith- 
metic in the profile. The negative findings 
reported do not mean that pupils were less 
able in arithmetic than before. mean that, 
because of the experimental attention and ef- 
fort, arithmetic progress did not keep pace with 
general progress as closely as it otherwise 
would have done. Large gains took place 
during the experiment. On the average, educa- 
tional ages were twenty-two months higher at 
the end of the iment. Profiles can change 

a great deal during such a period of 
development. Furthermore, it is easy to think 
of a pupil's making relatively less progress in 
arithmetic than in other areas under constant 
teacher prodding for better work in arithmetic. 

The results are understandable, on this 
basis, not only as a generalization, but on the 
basis of the procedures actually reported by the 
teachers involved. On the basis of these note- 
book records, the B teacher-team was picked 
as the one most likely to have raised ari ic 
in the profile. The way they went about helping 
and encouraging the experimental pupils, and 
the reactions of these pupils as reported, sug- 
gested that individualized education was not a 
novelty in this room. There was some evidence 
of interest and skill in diagnosis on the part of 
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these teachers. Both help and praise were given 
generously, yet one got the impression that 
neither was oe py F’s record, on the con- 
trary, to be the least promising. The 
opelnatel pupils were fommad into 4 small 
group. The chief recourse of this teacher seems 
to have been to send notes home to the parents, 
mostly by way of complaint; and this in spite 
of the fact, by her own record, that it didn't 
seem to do any good. In order to give some 
objectivity to the opinions just expressed, two 
good ~ te of elementary school teachin 
were asked to read these records and to pi 
the teacher-teams most and least likely to have 
raised arithmetic in the profile. Each judge 
picked the B and F teams. 

Since the D teacher's efforts had demon- 
strably different effects on two of her pupils, 
you may care to know something of her records. 
They are the most wordy. They give the im- 
pression that she talks to her pupils a great 
deal and in a breezy manner. Praise is in 
superlatives, and the whole class is asked to 
notice. There is some tendency to employ 
ridicule in the same way, and there is a con- 
siderable amount of appeal to inter-pupil com- 
petition. Here the expectation was for t 
results, and the wonder is that because of her 
efforts, for one of her pupils, the place of 
arithmetic in the profile was improved. But, 
after all, one pupil can thrive and another 
retreat under the same treatment. There is 
then, even here, no reason to question the ex- 
perimental validity of the findings reported; 
and a brief summarizing statement is in order. 


SUMMARY 


The names of thirty-seven pupils in six 
fourth grades (approximately one of each six 
enrolled) were given to the teachers with the 
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request that the teachers try to raise the place 
of arithmetic in the achievement test profile. 
As a result of this request, the place of arith- 
metic in the profile was changed by a statis- 
tically and educationally significant amount for 
ten of the thirty-seven pupils, and on the av- 
erage for those in two of the six rooms. These 
results give some support to the pupil, parent, 
teacher, or counselor who says of an academic 
profile, “It may be of environmental origin.” 
However, this is not equivalent to saying that 
the shaping of profiles is at present well within 
our control. If the group of teachers who co- 
operated in this experiment and other related 
factors are representative, a request for a 
specific kind of pattern of ability is as likely to 
have contrary outcomes as it is to have positive 
results, the net control exercised being, in a 
sense, nil, 

The writer is of the opinion that the dif- 
ferences in effect from room to room were 
primarily due to the differences in teacher 
personality and procedure, but this may not 
be stated as a conclusion from the experiment. 
There were other variables from room to room 
as Table I shows. 

This concludes the report so far as the 
purpose of the experiment is concerned, but it 
is pointed out, in conclusion, that the results 
may have implications for remedial education. 
Although the Bee peng situation was not 
designed to parallel the organization of reme- 
dial education, there is enough resemblance to 
suggest that perhaps remedial education also 
varies in effectiveness from positive to negative. 
In other words, it is conceivable that poor 
remedial effort may do more harm than good. 











THE VALUE OF CAUSE AND EFFECT ANALYSIS IN 
DEVELOPING ABILITY TO RECOGNIZE CAUSE 
AND EFFECT RELATIONSHIPS* 


WituaM B. REINER 
Brooklyn, New York 


THE PROBLEM 


The aim of this investigation was to compare 
two teaching procedures in ninth-year general 
science with reference to their effectiveness in 
producing growth in the ability to recognize 
three accepted degrees of cause and effect rela- 
tionship (direct, indirect, and negative). One 
teaching procedure was the regular text- 
laboratory instruction; the other was, in ad- 
dition, specific training in the analysis of cause 
and effect relationships. 

In this study the terms used were defined as 
follows: 

1. Ability to recognize the degree of cause 
and effect relationship is the skill to classify or 
identify the saiiendip between two complete 
physical events. 

2. A cause and effect relationship exists be- 
tween two specific events, if the bist always, 
except for errors of observation, is followed by 
the second in the same order of sequence. 

3. Direct causality exists when no known 
event intervenes between a cause and its effect. 
Indirect causality prevails when one or more 
connected events intervene between a cause and 
its effect. Negative causality is the absence of 
direct and indirect causality. 

The specific questions that the study sought 
to answer were: 

1. Is the proposed teaching procedure (of 
cause and effect analysis) more effective in 
developing ability to recognize the three dif- 
ferent degrees of cause and effect relationship 
than the procedure currently employed: 

(a) For the entire group (experimental 
and control) 

(b) For either sex 

(c) For any one of three intelligence 
levels 


2. Is the ability to recognize one of the 
three degrees of cause and effect relationship 
developed to a greater extent than the others 


by the proposed procedure: 


* Abstract of thesis for Ph.D. degree, New York Uni- 
versity, 1942. 


(a) For the entire group 

(b) For either sex 

(c) For any one of three intelligence 
levels 


METHOD OF PROCEDURE 


The plan that was followed in this research 
consisted of three main steps: 

1. The administration of an initial test in 
the ability to recognize the three degrees of 
cause and effect relationship 

2. The ——- of the experimental and 
control teaching procedures 

3. The administration of a final test in rec- 
ognizing causal relationships 

The initial test was administered at the 
beginning of the February term, 1941, by the 
regularly assigned teachers of the 17 classes in- 
volved.** For the next sixteen weeks, the ex- 
perimental group was given instruction which 
included the analysis of observed physical 

henomena into their component causal re- 
ationships. This was done by having three 
columns, labeled Effect, Cause, Evidence, 
written on the blackboard after each demon- 
stration had been completed and recorded in 
the pupils’ notebooks. A pivotal observation 
was then selected by the teacher and its state- 
ment was written in the “Effect” column. The 
pupils were then requested to find, by cogent 
reasoning, the cause or causes of the observed 
effect. When an acceptable response was made, 
it was written in the “Cause” column. In the 
“Evidence” column was written the reasoning 
by which the answer to the previous column 
was arrived at. Only after all three columns 
were filled in at the blackboard were the a 
a to copy them into their notebooks. 

e final test in the ability under investigation 
was given at the end of the first school week in 
June 1941. 

The experimental and control classes were 
selected at the start of the investigation by each 


** Six different teachers in four high schools cooperated 
in the instructional phase of the study. 
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cooperating teacher, according to mimeographed 
instructions. Teaching conditions were kept 
constant for all classes in that the same teachers, 
the same syllabus units, and the same demon- 
strations were used for all. The matching of 
individual = of equated pupils was done on 
the basis of two measures of learning potential ; 
namely, the initial test score and the intelligence 
quotient. These were converted into a single 
value by means of a scatter diagram. In this 
manner a total of 169 matched pairs of pupils 
were obtained. The critical ratio of the dif- 
ference between the experimental and the con- 
trol groups was .114. Supervision of the in- 
struction by the investigator was done by means 
of: 
1. Classroom visits and individual teacher 
conferences 
2. Mimeographed materials supplied to the 

six teachers describing 

(a) The study as a whole 

(b) The procedure for administering the 

tests 
(c) Cause and effect analyses for the units 
of the entire syllabus 


Four syllabus units of instruction were em- 
ployed as the learning materials of this investi- 
gation. These dealt, respectively, with the im- 
portance of air, water, sun energy, and food 
for the maintenance of living things. 

The items of the test to measure the ability 
to recognize three different levels of causal 
relationship were based on the topics and sub- 
topics of the above units. Each test item con- 
sisted of a description of a pair of physical 
events. The sentences describing these events 
were separated from each other by a // typo- 
graphic mark. For example, “A cow eats 
grass. // The cow gives milk.” The pupils 
were required to state whether the condition 
described in the first sentence of the above pair 
was a direct cause, indirect cause, or no cause 
of the second by encircling one of the letters 
D, I, or N, written at the left of the number 
of each question. The initial test contained 
60 items. The final test contained 78 (the 
initial test plus 18 additional items). The 
reliability indices of the initial and final tests 
were .88 and .91, respectively. Each item was 
selected only if: 

1. Seventy-five per cent of a jury of at least 
six experts agreed upon its syllabus validity, 
clarity of language, and its answer. 

2. It had an internal validity index of 
above .20. 
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3. Its difficulty index was between .10 and 
90. 

The tests were administered in 35 minutes, 
as group examinations. 


THE EviIDENCE 


The increments of the final test scores over 
the initial test scores were calculated for each 
pupil of the experimental and the control 
groups. The average scores and sigma scores 
of these increments were used in comparing 
the relative effectiveness of the teaching pro- 
cedures with each main group, each intel- 
ligence level, and each sex. A summary of the 
statistical findings of this investigation, stated 
in sigma scores, follows. (Not all of these 
findings are statistically reliable but they are 
included in order to present a complete sum- 
marty.) 

1. The experimental group exceeded the 
gains of the control: 


(a) For the groups as a whole, by 1.35 


sigmas 

(b) For the lower, middle, and upper 
intelligence levels by 1.01, .91, and 
.13 sigmas, respectively 

(c) For boys by 1.91 sigmas and for girls 
by .05 sigmas 


2. The gains in the ability to recognize 
each of the three degrees of cause and effect 
relationship were determined for the groups 
as a whole, for the three intelligence levels, 
and for both sexes. These results are sum- 
marized in Table I (page 212). 

The correlation 2 te the intelligence 
quotients and the measurable growth in the 
ability investigated was .11+.06 for the 
experimental group and .17+.07 for the 
control group. Both of these r’s were shown 
to be unreliable. 


CONCLUSIONS 


On the basis of the findings presented above 
it seemed defensible to draw the following 
conclusions: 

1. The proposed procedure of systematic 
analysis, by the pupils, of causal a 
in the physical phenomena observed in the 
classroom demonstrations in ninth-year gen- 
eral science, results in a slightly greater growth 
in their ability to recognize cause and effect 
relationships of the indirect degree than is 
obtained by the currently employed procedures 
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Tue Sicma Score Gains Mape sy THE DirrereNt Groups IN RECOGNIZING EACH OF THE THREE Decrezs 
or Cause AND Errect RELATIONSHIP 








; Score oe: 
Degree of Difer Difference 

Group of ence in Recurring 

Causality Mean Gain in 10,000 
Experimental Direct .284 6114 
and Indirect 1.749 9599 
Control Negative 835 7981 

Intelligence 
Direct 676 7506 
Upper Indirect 840 7994 
Level Negative 112 5448 
; Direct 576 7176 
Middle Indirect 559 7118 
Level Negative 598 7249 
D'rect 318 6247 
Lower Indirect 940 8264 
Level Negative 951 8293 
Sexes 
Direct 079 5319 
Boys Indirect 1.532 9373 
Negative 1.648 9503 
Direct A439 6700 
Girls Indirect 957 8307 
Negative .188 5744 
Boys Girls 

Direct -587 7214 
Experimental Indirect 1.408 9204 
Negative 2.393 9916 
Direct 985 8377 
Control Indirect 671 7489 
Negative 385 6498 








where causal relationships are taught con- 
comitantly and/or passively. 

2. The fact that pupils of both groups made 
scores on the initial test that were substantially 


ligent pupils will always surpass duller ones 
in this ability. 

5. From the obtained data it seems reason- 
able to assume that the proposed teaching pro- 


above zero on causal relationships which they cedure will probably be relatively more ef- 
had never been taught before indicates that the fective with the pupils of the lower third of 
ability to recognize the three degrees of cause intelligence than with those of the upper third. 
and effect relationship exists to a certain extent 6. No consistent relationship was found 
in ninth-year pupils by virtue of their previous between age and growth in ability to recognize 
school and home experiences. cause and effect relationships. It may not be 

3. The fact that all the classes of the control assumed that wpe Be. recognize the three 
group made slight gains in the ability to rec- degrees of causal jonship in science situa- 


ognize causal relationships indicates that this 
ability is to some extent a concomitant outcome 
of the study of general science under the con- 
ditions met in this experiment. 

4. The fact that a low coefficient of cor- 
relation exists between intelligence and growth 
in the ability to recognize the three degrees of 
causality indicates that this skill is probably 
a discrete one and is not identical with intel- 
ligence. It may not be assumed that intel- 


tions develops in high-school ils solely as 
the result 7 aoe The per ae of ex- 
periences involving causal relationships, 
whether in school or outside, probably deter- 
mines the extent of growth in this ability. 


RECOMMENDATIONS 


The proposed procedure of cause and ef- 
fect analysis is recommended for use in ninth- 
year general science classes because it appears 
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Tue Carricat RATIOS OF THE CLOSENESS OF MATCHING 
OF EXPERIMENTAL AND CONTROL CLASSES ON THE Basis 
oF Inrrat Carrerta Test Scores 











7 No. of Pupils Difference Standard Critical 

i Per Class in Means Error . Ratio 

a 21 048 175 .274 

b 22 045 069 652 

c 27 037 .221 -167 

d 12 .083 378 219 

© 16 .000 .204 .000 

f 14 .286 1245 1.167 

18 .500 .232 2.155 

f 8 125 .239 523 

i 17 470 .229 2.052 

j 14 .000 392 000 
Total 10 169 

















to have several potential advantages and because 
it is consistent with the accepted objectives of 
science education, 

1. It meets the pupils’ needs for living in a 
democratic, technological society, to the ex- 
tent that the skill to reason causally is auto- 
matically transferred to meeting the need to 
interpret correctly the conflicting political and 
social propagandas, on one hand, and specious 
advertisements, on the other. 

2. It is a problem-solving approach to 
science teaching, not a stilted, dry-as-dust drill 
scheme or a mnemonic device. Teachers who 
have used it reported it to be a stimulant to 
thinking and a catalyst toward discussion. 

3. It is believed to be influential in devel- 
oping the scientific attitude of belief in cause 
and effect explanations for happenings since 
it is predicated upon suspended judgment and 
testing of hypotheses. 


4. It is particularly recommended that the 
ge procedure be used with pupils of the 
ower third of intelligence since it effected a 
greater gain in their ability to recognize the 
indirect and negative degrees of causal re- 
lationship than in that of the pupils of the 
other two intelligence levels. 

5. It is suggested that, by means of the 
proposed procedure, girls, especially, be given 
instruction and practice in discriminating be- 
tween the varying degrees of causal relation- 


> 
t is su 
researches be made: 

1. The accepted scientific attitudes should 
be analyzed into the tendencies, urges, and 
behaviors of which experts consider them to be 
constituted. Each such pupil behavior or activ- 
ity should then be taught by a specific procedure. 
An evaluation of the procedure, in a manner 


ed that the following corollary 


TasLe VII 


THe CHANGE IN THE MEAN SCORES AND STANDARD DEVIATIONS OF THE GAINS 
MADE BY THE PuPILS OF THE THREE INTELLIGENCE-LEVELS OF THE 
EXPERIMENTAL AND CONTROL Groups* 









































Lower Level 1.0. 76-98 | Middle Level 1.Q. 99-108 | Upper Level LQ. 109-153 

Experi- |Mean Gain, _S.D. Cases |MeanGain S.D. |. Cases [MeanGaini S.D. Cases 

mental | 17.000 | 7.613 45 19.064 7.634 47 19.273 5.280 “4 

Group 

Control . 17.700 6.506 64 19.113 6.789 5 

Group ih $2 . 
Difference! 1.481 852 1.364 | 1.364 160 | —1.509 
i ee 


yielding two pairs of matched classes instead of one. 
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Tass VIII 
THE SIGNIFICANCE OF THE GAINS IN FAVOR OF THE 
EXPERIMENTAL Group PUPILS IN THE THREE 
INTELLIGENCE LEVELS 
, i ‘ S.E. of Probability of 
Intelligence Difference in Difference in Critical Recurrence of 
Level Gains Means Ratio Gain in 10,000 
Cases 
Lower 1.481 1.472 1.006 8413 
Middle 1.361 1.379 .907 8178 
Upper 160 1.226 131 5521 
TaBLe IX 
A COMPARISON OF THE AVERAGE GAIN Mape BETWEEN THE INITIAL 
AND FINAL TESTS BY THE SAME SEX OF 
EacH Group 
Group | Average Gain No. of Cases S.D. 
| Boys Girls | Boys | Girls | Boys Girls 
Experimental 68 | 91 | 19.588 | 17.604 6.789 6.726 
Control 91 a 17.462 17.359 7.167 6.302 
Difference = iw ee 2.126 243 ' 378 A24 
TaBLe X 
Tue Gains Mape sy Dirrerent Groups IN RECOGNIZING EACH OF THE 
Turee Decrees or CAUSE AND Errsct RELATIONSHIP 
Group Degree of No. of Total Mean Mean 
Causality Cases Gain Gain Advantage 
Exper. Direct 169 169 971 988 5.746 5.846 .100 
and Indirect 169 169 1133 1000 6.704 5.917 .787 
Control Negative 169 169 1008 955 5.964 5.651 313 
Intelli- 7 
gence 
Upper Direct 44 53 262 344 5.954 6.491 537 
Level Indirect 44 53 315 347 7.159 6.547 612 
Negative 44 53 271 322 6.159 6.075 084 
Middle Direct 47 64 276 348 5.872 5.438 A434 
Level Indirect 47 64 321 407 6.830 6.359 471 
Negative 47 64 299 378 6.362 5.906 A456 
.258 
Lower Direct 45 $2 248 300 5.511 5.769 
Level Indirect 45 $2 264 251 5.867 4.826 1.041 
Negative 45 52 253 256 $.622 4.923 699 
Sexes 
Boys Direct 68 91 376 507 5.529 5.571 042 
Indirect 68 91 498 558 7.324 6.132 1.192 
Negative 68 91 458 524 6.735 5.758 977 
Girls Direct 91 68 537 481 5.901 6.166 .265 
Indirect 91 68 $72 442 6.286 5.666 .620 
Negative 91 68 493 431 5.421 5.526 105 
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Tasre XIll 


Point Gains Maps BETWEEN THE INITIAL AND FINAL SCORES 
By Each Pam oF MATCHED 
























































Experimental Group Control Group 
Class Total Dir. Indir. Neg. Total | Dir. | 0001 Neg. 

Gain Gain 
a 345 111 133 101 344 130 98 116 
b 427 121 167 139 388 156 9It 108 
c 502 120 204 178 448 132 Ov 153 
d 259 85 89 85 234 80 1z1 88 
© 257 69 101 87 227 105 601 65 
f 273 79 97 97 245 68 is 68 
g 363 102 134 127 353 88 98 144 
h 141 72 27 42 139 40 €91 39 
i 283 107 97 79 276 88 pzt 72 
j 262 105 84 73 269 101 86 82 
Sums | 3112 971 1133 | ~—:1008 2943 | 988 | Indir. | 955 





similar to that used in this study, could then 
be made. A ram of such studies might 
supply much data toward a scientific 
solution of the problem of educating for the 
scientific attitudes (s). 

2. This investigation should be extended to 
elementary schools and colleges in order to 
find how effective the p teaching pro- 
cedure is at other learning levels. 


3. A research similar to this one should be 
made in the teaching of the other specialized 
sciences of chemistry, physics, biology, and 
earth science. 

4. The correlation between the | to 
recognize the three degrees of cause and ef- 
fect relationship and (1) reading ability, (2) 
science information, and (3) socioeconomic 
status should be studied. 

5. A comparison should be made of the abil- 
ity to recognize the degrees of causal relation- 
ship in science with those of everyday life. 





6. Other techniques of evaluating ability 
to recognize the degrees of cause and effect re- 
lationships should be evolved and refined. 

7. Abilities related to cause and effect re- 
lationships other than that of recognition should 
be studied. Suggested abilities are: 

(a) The selection of causally related pairs 
of events from an assorted group of situations 
and the identification of the degree of relation- 
ship between them 

(b) The application of cause and effect re- 
lationships to the solution of problems on the 
“how” and “why” of physical phenomena 

(c) The formulation of causal relationships 
(and their degree of causality) between phys- 
ical conditions or phenomena from given sets 
of data 

8. A research, spread over several semesters, 
should be conducted in order to determine to 
what extent the change brought about in 
individual pupils by the proposed teaching 
technique is a permanent one. 


[Vol. XV, No. 4 

















ON A CLASS OF INTERPOLATION FUNCTIONS 
FOR 
SYSTEM OF GRADING 
Elbert F. Cox 


Howard University 
Washington, DC. 


I. Introduction. Systems of grading fall into the three following general classes: 


1. The percentage system. 
2. The up-step percentage - point systems. 
3. The down-step percentage - index systems. 


The system, class (1), in which grades are given in final form, varying continuously from 0% 
to 100%, is a uniform, linear distribution system and presents neither serious interpolation prob- 


lems nor transformation difficulties. 


The systems, class (2), are such that, to successive percentage intervals, from 0% to 100%, 
are assigned, respectively, increasing point values. The following are examples in class (2): 


(a) A - Excellent - - = = 90% to 100% - 3 Credit-Points 
B - Good - - = 80%to 90% - 2 Credit-Points 
C - Fair - - = 70%to 80% - 1 Credit-Point 
D - Poor (but passing) - - 60%to 70% - 0Credit-Points 
E - Failure - - = = 50%to 60% - (-1) Credit-Point 
F - Failure - - = = 0%to 50% - (-2) Credit-Points 
(b) A - Excellent - - = = 90% to 100% - 4Credit-Points 
B - Good - - = = 80%to 90% - 3 Credit-Points 
C - Fair - - = = 170% to 80% - 2Credit-Points 
D - Poor (but passing) - = 60% to 70% - 1 Credit-Point 
F - Failure - - = = 0%to 60% - 0Credit-Points 
(c) A - Excellent - - = = 95% to 100% - 3 Credit-Points 
B - Good - - = = 8%to 95% - 2 Credit-Points 
C - Fair - - = += 75% to 85% - 1 Credit-Point 
D - Poor (but passing) - - 65%to 75% - 0Credit-Points 
F - Failure - - = = O®%to 65% - 0 Credit-Points 
(d) A - Excellent - - = = 85% to 100% - 2 Credit-Points 
B - Good - = = = 0% to 85% - 1 Credit-Point 
F - Failure - - - = 0% to 70% - 0 Credit-Points 
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These and all other examples of class (2) when mathematically interpreted result in step-func- 
tions' constant in stretches, with uniform up-jumps at the close of the stretches all of which, after 
the first, are uniform except, possibly, the last. Thus credit-point value may be interpreted as 
functionally dependent upon percentage value. This function is integral and does not admit proper 
fractional credit-point values. 


The systems, class (3), are such that, to successive percentage intervals, from 0% to 100%, are 
assigned, respectively, decreasing index values. The following is an example in class (3): 


(e) A - Excellent +) a - 90% to 100% - 1 (Credit-index) 


B - Good - - = = 80% to 90% - 2 (Credit-index) 
C - Fair - = 70%to 80% - 3 (Credit-index) 
D - Poor (but passing) - = 60% to 70% - 4 (Credit-index) 
E - Failure - - - 50% to 60% - 5 (Credit-index) 
F - Failure - - = = 40% to 50% - 6 (Credit-index) 
Z - Failure - - = = O0%to 40% - 7 (Credit-index) 


This and all other examples of class (3), when mathematically interpreted, result in step-func- 
tions, constant in stretches, with uniform down-jumps at the close of the stretches all of which, 
after the first, are uniform except, possibly, the last. Thus credit-index values may be interpreted 
as functionally dependent upon percentage value. This function is integral and does not admit prop- 
er fractional credit-index values. 


Thus from the preceding classification and description, the functions representing classes (2) 
and (3), respectively, do not lend themselves directly to interpolation between integral grade-point 
and index values in the same system, nor is it possible to transform continuously from one step- 
system to another throughout the complete interval of existence of the grading system. The func- 
tions of classes (2) and (3) do not possess unique inverses. 


In the present paper, we replace the up-step systems of class (2) by approximating functions 
which are continuous and increasing in the strict sense throughout the whole range of definition of 
the grading system; and we replace the down-step systems of class (3) by approximating functions 
which are continuous and decreasing in the strict sense throughout the whole range of definition of 
the grading system. Such functions lend themselves readily to interpolation and to transformation. 


In section 2 of this paper we discuss finite distribution functions. This discussion is followed by 
the determination of the interpolation function of the general up-step grading system in section 3. 
As examples of section 3, we study in section 4 the grading systems with points {-2,-1,0,1,2,3,(4) 
and points 0,1,2,3,4,(5) } a In section 5, we investigate the down-step systéms as an immé- 
diate derivation from the up-step systems. We conclude the paper with section 6 where we show 
how to transform any given dilated step-system and also any contracted one into one whose units 
are the basic units. At the end of the paper are the graphs and a list of references indicated by 
corresponding superscripts throughout the paper. 


2. Finite Distribution Functions.2 A function F(x) is called a finite distribution function, if 


(1) it is constant in stretches and has only a finite number of discontinuities 
(2) it increases (in the wide sense) from 0 to 1, so that F(-o0)=0, F(0o)=1, 


(3) F( x)={F (x-0)+F(x+0)} for all x. 
Let us represent the most elementary function of this type, namely, the Heaviside Unit Function, 
3(l+sgn x), by E(x). This function is 1, whenX2O and is 0, when Xx <0, with the single 


jump atX=0. See Figure 1. We now write E, (Ke E (x=) « Then by composition, 


a) Fixd=1+ ¥ h, E60 

is the general finite distribution function with jumpshat pointst, such that t,<t,<t,<~<t,,Zh,=h-|, 
whereF(x:Wis the summit level of the function, andF 60=1 is the base level of the function with re- 
spect to the * - axis. F(0=\is monotonically increasing with a finite number, MN , of discontinu- 
ities and has the value | for x<P andh(h>l) , for xt. See Figure 2 for the general finite 
distribution function, where t,-t,=t,-t,=t,-t,=...=t.-t.=t and h, =h,= h3=...=h,=n. 

This specialization of the general finite distribution function gives us the general function for the 





(1) For references, see the last page. 
(2) Ibid. 
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grading systems of class (2), i.e., the up-step grading systems, the grade scale of length t , orig- 
inating at O and terminating at T, , such that OSt-t<7T ,where t=p+nT. 








3. The Interpolation Function of the General Up-Step Grading System. As we have said, the gen- 
eral function for the u"-step grading systems is constant in stretches and possesses a finite number 
of discontinuities. It admits integral grade-point values but does not interpolate fractional ones. 
The function does not possess a unique inverse. To every x there corresponds one and only one 

F(x) , but, toevery F(x), there correspond infinitely many x’s. F(x) does not lend itself 
directly to transformation. 


Let us define (1) the line y=A , where A is a constant later to be determined, as the trend line 
of base failure, (2) the locus of the mid-points of the n(n>1) jumps to the right of the base stretch, as 
the trend line of decreasing failure and increasing success, and (3) the line y=h as the ‘summit 
level of success’. 


The equation of the locus in (2) of the above definitions is x-y=B , where B=t’-h+4 
Thus we see that the composite trend has the equation 


(2) (y-A)(x-y-5)=0. 
Write 
(3) (y-A) (x-y-B)=C, 


where C is an arbitrary constant. Equation (3) represents the family of hyperbolas whose asymp- 
totes are the intersecting straight lines y-A=0 and x-y-B=0 , given by (2). 


We now determine the two constants A and C , so that the hyperbola passes through (o,l), the 
initial point of the grade range and(p,q), the top point of the first jump. The conditions that equa- 
tion (3) be satisfied by (0,1) and (p,q), ’ respectively, are 
(4) - (+ B)A+C= -(1+B)1, 

(5) (p-q-B)A+C= (p-q-B)q, 

whence, we have 

(6) A=(P-q-B)q+(B+1)1 
p-q+l 





and 
(7) c=(B+1Xp-q-B)q-(p-q-B\B+1)1 
P-q+l 





The upper branch of the curve represented by equation (3) together with equations (6) and (7) is 
continuous and increasing in the strict sense. We therefore define the interpolation function of the 
general up-step grading system tc be the curvilinear trend 
(8) (y-A\x-y-B)=C, 1S y=h, 
where A and C are given by equations (6) and (7), and B=t’-h+4. See Figure 2.(4) 


Consider any two up-step grading systems S, {i,, R,,B,n,, TJ) and S I R,P.n,T 
Their interpolation functions are, respectively, 


(9) (y-A,\x,-y, -B,)=C, , le y,2h,, 
(10) (y, -A,)(x,-y,-B,)=C,, 13 y.= h,. 
From (9) and (10), we have, when x,=x,, the relation 





(3) Ibid. 
(4) Ibid. 





a ee ae. 
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(11) _C, -Ca_ +Y,+B,. 
y,-A, *% +B, y.-A; : F 


Thus, by means of (11), we compute grade-points in S, corresponding to given grade-points in 8, 
and vice versa. 


The step-system (1) with t and n we shall call the nominal grading system, while the con- 
tinuous system (8) we shall call the effective grading system. 


For convenience in computation, equation (8) may be put in the parametric form 

(12) x= e‘+A+Ce“+B , y = e“+A , léyh. 

Thus corresponding values of x and y may be computed from a table of exponential functions. 
The general conic in the plane may be expressed in the form 

(13) ax*+2hxy+by’ +2gx+2fy+c = 0. 

The relations 

(14) £=a+b,I1=ab-h?, A= abc+2fgh-af* -bg? -ch* 


are invariants of the conic with respect to translation and rotation, while the relation 
] = ab+be+ca-f*-g? -h* is an invariant of the conic with respect to rotation only, Now, putting. (8) 
in the form (13), we have 


(15) (O)x*+2(4)xy+(-l)y? +2(-4 )x+2( ASB yy+(AB-C) = 0. 
Thus, for (15), £ =-1, I= -f> and & -&. 


The squares of the semi-axes of the general conic in the plane are given as the roots r* of 
the equation 


(16) (I?Xr*)* +(2.2. Mr )+ Q* =0, (5) 


Hence, we have 


(17) r*?=-Art AVEXFT 
2I 





Therefore the squares of the semi-axes of (15) are given by 
(18) r* = 2c(1t ¥%3) 
and the equation of the hyperbola referred to its own axes becomes 


2 2 
(19) y —~ =1, C>0; 


Miva ° Bu-v3) 
"0 + x* =1, C<0. 
2C(1-¥ 3) 2C(1+ Vv 3) 


4. An Example. In this section let us apply the result (11) of section 3 to the two systems 
given as examples (a) and (b) of the introduction. See Figure 3. Let O T, be divided into ten 
equal parts and take the length of a part as the unit length along both the x-axis and the y-axis, 
that is, the width of a uniform step and the height of a jump. A unit interval on the x-axis, repre- 
sents ten per cent, while, on the y-axis, a unit interval represents one grade-point. These we 
shall call the basic units. We now determine the numerical values of the constants A,B-.,C of 
the effective systems corresponding to the nominal systems (a) and (b), respectively: 
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(a) S, { Bebo. a say 





B, = t’-h+ 
= 10-4+4 
=6.5. 
A, = {p-9-B)q+(B+))1 
p-q+l 























= -2.125. 
c, = (B+1p-q-B)q-(p-q-B)(B+1)1 
p-qrl 
= (6 . 5+ (-2)5- (-1) -6 . 5(-1)-(5- 2-1] -6 . 56 . 5+[ 2] \(-2) 
= -0 . 5625. Hit 
(b) S,{0,1,2,3,4,(5)) 
B, = t’-h+$ 
= 10-5+4 
=5.5. 
A,={2-4-B)ar(B+))I 
p-qrl 
= (6-1-5 . 5(1}+(5 . 5+0)(0) 
6-140 
=-0.1. 
C, = (B+1(p-q-B)q-(p-q-B)(B+1)1 
p-qrl 
= (5 . 5+0)6-1-5 . 5)(1)-(6-1-5 . 55 . 5+0)(0) 
B-1+0 
=-0.55. 


Relation (11), for these systems (a) and (b), now becomes 
(20) -0.- an +y, +6 . 500 = -0 . 5500 +y,+5 . 500, 


it ¥at¥ - 


which reduces to 
10y2+56y,. Sy, +69y,+106 
(2) War IT 
Let us now put y = 0. 3000 in(21). Then 


10y, +56y,_ 8(.09}+69(.3}+106 _ 6 71 
eT ———— 


Hence we have the quadratic equation 
(22) 10y2-10 . 7ly,-6 . 671=0, 
whose upper solution is 

(23) y,=10- kL =1.512. 


The method just used for y,=0 . 3000 may be used for any value of y, and thus obtain the cor- 
responding value of y, . However, the process is long and tedious. It is suggested that equations 
(12) be used in connection with a table of exponential functions. 
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5. The General Down-Step Grading System. In section 2 we defined E (x) = 4$(1+sgnx). 
From the definition, it follows that E (-x) = 4(1-sgnx). See Figure 4. Let us writeE,(-x)=E (¢ -x). 
The reversed general finite distribution function thus becomes 


(24) F(x)=1+ = a a | 

It has jumps hp»... at points t.n.., such that t,t,,>t..>...>t,, Ohnav =1-h , where F(x)=1 
is the summit level of the function and F(x)=h is the base level of the function with respect to the 
x-axis. F(x) is monotonically decreasing with a finite number n of discontinuities and has the 
value 1 for x<p and h(h<1), for x*t. See Figure 5 for the reversed general finite distribution func- 
tion where t,.-ty.=tn..-tne=tra-tn-y=. . . =t,-t,= T, h,=ha-:=hy-2=...h,=n=1, l=n, andh=0. This 
is the general down-step grading system, class (3), mentioned in the introduction. It replaces point 
magnitudes of class (2) by the respective orders of magnitude. The two entities are complement- 
ary. Thus, to every down-step grading system there is a corresponding up-step grading system. 

If we call any point of the down-step system (xy) and the corresponding point of the up-step sys- 
tem (X ¥), then, when x=%, y+f=n, and y=n-y. Since (Xj) must satisfy (8), the interpolation func- 
tion of the general up-step grading system, we have 

(25) (€n-y]-A)(x-(€n-y}-B)=C, l=y2h, 

which may be written 

(26) (y-(n-A] Xx+y-[m+B]) = -C, l#y2h. 

Relation (26) represents the effective grading system corresponding to the nominal grading system 
with indices {n,n-1, n-2, ..., 3,2,1, (0)} . See Figure 5. The number (0) is assigned as the value 
of the down-step function corresponding to the right end-point of the grading system. 


Thus we see from the analysis in this section that any down-step grading system may be in- 
vestigated by studying first the complementary up-step system, determining the constants A,B, 
C of the system and then using relation (25) or (26). 


6. The Dilated and Contracted Step-Functions. In section 4 we defined what we called the 
basic units. Here in section 6 we will briefly consider step-functions the width of whose step and 
height of whose jump are constant multiples of the basic units. Call (X,Y) any point of the dilated 
function, where the coordinates of points are given in dilated unite. If (X,Y) in dilated units cor- 
responds to (x,y) in basic units, then x =AX, y = AY, where A is a constant greater than unity. The 


interpolation function (8), in terms of dilated units, may be written 

(27) (¥-A’)(X-Y-B’) =C’, I’2Y4h’. 

Thus, in terms of the basic units, (27) becomes 

(e2) YA Zy¥ BIC, lgys 
pe ee ie ie i me 

or 

(29) (y-A\x-y-B)=CA, l*ySh. 

System (d) of the introduction is an example of a dilated step-system. 

If A be a constant greater than zero and less than unity, then (X,Y) represents any point of 
the function in contracted units. The step-function will then be called the contracted step-function. 
Write AX" =1l, where X"* is the inverse of A. Then X%' is a constant greater than unity. 
Hence X= A-'x, Y= X'y. The interpolation function, in basic units, becomes 
(30) (X'y- NCA X'x-X'y-X'B) = 2%'C A! 1X y= X'h, 
or 
(31) (y-A\x-y-B)=CA, ly%h, 
which is identical in form with (29). 


The case X=1 merely gives x=X, y=Y, thus immediately carrying us back to (8), the original 
relationship. 
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Graphs 
Figure 1. The origin does not belong to the graph of the up-step ‘unit function’. 





Figure 2. The right end-points of the first n stretch-intervals do not belong to the step-graph. 

The dot triads are continuation signs indicating possible additional stretches and jumps. The 
number of stretches must be greater than or equalto 3 and the number of jumps must be greater 
than or equalto 2 and 1 _ less than the number of stretches. 

If the right end-point of the nth _ stretch interval coincides with the end of the grade scale, 
call it T, (t,0). Otherwise call it T,” (t’,0). In the formulas of the paper, t“ may be 
replaced by t, as occasion demands. 

V, and V, represent symbolically points at infinity for the hyperbola (center § ), 

Figure 3. The right end-points of the first n stretch-intervals do not belong to the step-graph. 

The initial point of the grade scale is O(0,0). The terminal point of the grade scale is T (10,0). 


Vv. and W, represent symbolically points at infinity for the hyperbola (center S, ) and V, 
and W, represent symbolically points at infinity for the hyperbola (center §S,). 


Figure 4. The point (0,1) does not belong to the graph of the down-step ‘unit function’. 

Figure 5. The right end-points of the first n stretch-intervals do not belong to the step-graph. 

The dot triad is a continuation sign indicating possible additional stretches and jumps. The num- 
ber of stretches must be greater than or equal to 3, , and the number of jumps must be greater 
than or equalto 2 and 1 less than the number of stretches. 

If the right end-point of the nth stretch-interval coincides with the end of the grade scale, 
call it T (t,0). Otherwise call it T (t ,0). In the formulas of the paper, t’ may be re- 
placed by t, as occasion demands. 


V, and V, represent symbolically points at infinity for the hyperbola (center S_ ). 
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ON DETERMINING THREE DIMENSIONAL REGIONS OF SIGNIFICANCE* 


Palmer O. Johnson 
University of Minnesota 


Cyril Hoyt - 
University of Chicago 


In dealing with the problem of testing certain linear hypotheses, Johnson and Neyman (16) introduced 
a new statistical concept, ‘‘the region of significance’’, which has had a number of applications princi- 
pally in the field in which the technique was originally applied (1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 
15, 17, 21, 22). 


he plated ont a (18 p-T8, a region of siguticance in datnd bythe toquity 2 Sf ; 


where 4 is the value of the likel: a corresponding to a chosen level of significance, <C , 
1.e., © =.01, € = .05, etc., and ~ are the absolute and relative minimum sum of squares, 
respectively, providing two optimum p ante ane Ro area variance, 0“ , under the conditions 
prescribed by the properties of the region of significance. These properties are that for certain sys- 
tems of values of two independent variables, x’, y’, the hypothesis, H( x’, y’), should be rejected. This 
hypothesis in (16) referred to the difference between the best linear estimates of the means of two ran- 
dom samples of observational values. The hypothesis could refer to other statistical functions of ob- 
servational data as well. The distinction between this type of hypothesis and the usual null hypothesis 
may be made as follows: The usual null hypothesis specifies some fixed set of parameter values esti- 
mated for the single system of values, say x,, y,, provided by the experimental data, and the process of 
testing the hypothesis consists in setting up a critical region for this specified set of values, x,, y,. If 
the experimental value, or sample point, falls in this critical region, the hypothesis H(x,, y, ) is rejected 
and the generalization usually obtains for the population for which the sample is presumably represent- 
ative. The Johnson- -Neyman technique distinguishes between the systems of values of x’ and y’ for which 
the hypothesis H ( x‘, y’) should be rejected and the systems for which the hypothesis should be accepted. 
It thus becomes possible to specify the population in terms of the basic characteristics, x and y, for 
which a generalization is permissible. That is, the analysis shows first if there are values of x and y 
for which, say, the difference in means between two groups is significant. Should such values exist for 
the variables x, y, they are bounded by a conic section, i.e., an ellipse, parabola, or an hyperbola. 
Geometrically, then, for two independent variables, the ‘‘region of cance’’ is represented by a 
conic section. The section can be plotted and the hypothesis H (x‘, y’) represented by any point of this 
region should be rejected at the level of significance, < , chosen. 


The method of setting up the region of significance for a variable null hypothesis is 

lent to setting up what might be called a ‘‘no confidence”’ region. That is, if, say, H (x, y’) is true then 
the probability is less than oc , that if we draw a sample and determine the region of significance, say, 
R, the region R will contain the sample point. Alternatively, if every time a sample is drawn and the 
region R determined we make the statement ‘‘For no point, E, of R is H (X‘, y’) true’’ we may expect to 
be right about 100 (1 -0C) per cent of the time. It should be pointed out, however, that if we draw only 
one sample, compute R, take a series of points, x,, y, ; X,, Y,; ----- in R, and say “‘H (x,, y,) is false, 


H (xz, y,) is false,’’ ..... etc., we cannot say that 100 (1 -<c) per cent of these statements will be correct. 


If an unusual sample had been drawn, we might well be wrong every time. 


In this paper the concept of the ‘‘region of significance’’ has been extended to three dimensions. The 
derivations can, of course, be extended to any number of independent variables. However, the presenta- 
tion is limited to three independent variables both as an illustration and to obtain specific useful results. 
The statistical formulation and solution of the problem are presented first, followed by the practical il- 
lustration in a research problem including the contours used to represent the region of significance in 
three dimensional space. 


Pw For the research grant to finance these _— par wen be mm ab ye is aan to the 
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Part I: Mathematical Formulation 343 


Let y represent the value of the experimental character and let u, v, and h represent the values of 
three other characters of individuals which are assumed to influence both the experimental character, 
y, and its reaction on conditions say, A and B, whose influence on y is under investigation. The vari- 
ables u, v, h play the role of independent variables and the experimental character y that of a depend- 
ent variable. The values of the experimental character for individuals subject to the conditions A and 


B are denoted by y’ and y”, respectively. 


Our basic assumptions may be expressed by saying that the population means of y’ and y” of indi- 
viduals with fixed values of u, v, and h are some functions (not necessarily the same) of these values 


u, v, and h, Le., 
() Gly’) = £,(v, v, b) 6 (¥”) =f,(u, v, h) 


Our purpose is -- 

(1) To test the hypotheses, say, H (u’, v ‘, h’) that for some particular system of fixed values u = u‘, 
vy = v’, and h = h’the two means are equal, or 

(2) f, (us, vib’) =f, (u’, v4, b’) 

This, if true, would indicate that the difference in conditions A and B does not affect the average value 
of the experimental character of individuals in which u = u’, v = v’, h = h’). 


The functions f,and f,are chosen according to the w nditions of the particular problem, with the single 
restriction that both functions f, and f, must be linear with respect to the unknown parameters they in- 


volve. 
Here it will be assumed that the polynomials are of the first degree. Thus we write 


(3) & (y’)=a, +b, u+e,v+d, h 

(4) & (y”) =a, +b, u+e,v+d,h 

(5) The coefficients a,, b,,c,, d,, a,, b,, c,, d, will play the role of these parameters. 
The hypothesis, H (u“, v 4; h’) to test will be described by one equation 

(6) @(u’, v4 h’) =a, - a, + (b, - b,) u’ + (c, - cg) v’ + (d, - d,) h’ = 0. 


It should be pointed out that it is assumed that, for any fixed values of u, v, h, the distributions of y’ 
and y” are normal about means (3) and (4) with the same, though unknown variance. 


(2) To discriminate between such systems of values, u’, v’, h’ for which the hypothesis H(u’, v’, h’) 
should be rejected and those for which the hypothesis H(u’, v’, h’) will be accepted. Each system of u’, 
v’, and h’, (or each hypothesis H(u’, v’, h’)) will be represented by a point lying in space with coordin- 
ates u’, v’, h’. Generally it will be possible to specify a region, which is called the region of signifi- 
cance, such that the hypothesis, H(u’, v’, h’) represented by any point of this region should be rejected. 
This discrimination is made here on the basis of the criterion of likelihood proposed by Neyman and 
Pearson (19). If we let 


(7) 87== )(¥-a, -b, u-c, v-d,h )* + 24(9-2.-b, u-c, v-d,h }* where { , and 2, represent the summa- 
tions for the samples subject to the A and B respectively, we can define the criterion of 
likelihood in the following manner. 2 

U= 2 
(8) L 
- 
where S, is the minimum value that (7) may assume for any values of (5) and where S? is the least 


value that (7) may adopt under the condition that the relation (6) is satisfied. Among others, Kolod- 
ziejczyk (18) has demonstrated that Si is independent of Sf where 


‘“ S3= St — Se 
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He has further shown that if random 
bility distribution of Uwill be 


(10) 


samples are drawn from the same norma! population, the proba- 
re. | 


| - = ” 
pu) = I—U 
where S represents the total number of parameters required for specifying the class of admissible hy- 


pothes, r represents the number of these specified by the hypothesis tested and N represents the tota! T 
number of observations. In this case s is eight and r is one. The value of U, for which par’ 


Mg 
bad f p(u) dU=E ( 


can be obtained by the use of the Incomplete Beta Function table (20). Kolodziejczyk (18) has also shown 
that if one desires only those percentage points tabled by Fisher (7) in his table of z that the quantities 


2 2 
(12) hb ( 
we ~ de 
are those which the latter author considers two independent estimates of the common variance. After fol 
one has determined the value of U , say U, , for a particular set of observational data and the hypoth- in 


esis to be tested, he then compares it to the value of LL, obtained from either of the tables mentioned 
above. If the value ofl, =U, the probability of rejecting the hypothesis when it correctly de- ( 
scribed the conditions under which the observations were made, is less than or equal to & . 


In order to determine the appropriate values that (5) will assume in S4 , we consider for the moment 
that they are continuous variables and differentiate (7) partially with respect to each of these varia- Su 
bles. When each of these partial derivatives is set equal to zero we have the familiar systems. 


(13) ayn, +b f,u+c,2,v+d,F,h=Fy 
aL, u+b,=, u®*+c,F, uv+d,Z, uh ==, uy 
a,x, v+bE, vu +02, v*+d,F, vh=E, vy wi 
a5, h+b,£, hu+e¢,£,hv+d,£,h*= 5, hy 


(14) aangt bE ,u + c,¥qv + deh = Ey 
a,f,u+ b,F,u*+c,F,uv+ d,t.uh ==, uy L 
at. vet b,L. vu + c,h, v*+ d,=, vh =Ee vy 
as=h + b, =, hu + c,=, hv + d,=~h* =z, hy 

Denote the values of (5) determined by solving (13) and (14) by 

(15) aj , bd, CT» qd, a, br, CS. a 
in terms of these we have 


(16) Sz =, y*- alX,y - db L, uy - cf £, vy - dp, hy ¢ 
+D,y*- al t.y - be Luy - cgtavy - dfe,hy 


In order to determine the values that (5) will assume in S,” , that is, under the condition that relation 
(6) is satisfied, we minimize 


(17) @ =8* -2C{(a, + byw + c,v'+ d, i) - (a, + dew + c,v’ + dat’ )} 
where « is an undetermined multiplier, the value of which we shall determine later. If we regard u’, 
v’, and h’as fixed and (5) as continuous variables, we then differentiate @ partially with respect to ( 
each of these variables. When each of these partial derivatives is set equal to zero we obtain the 
following systems. 


(18) ayn, +bZ, u+e,F, v+d,F,h=Z, y+ 
aL, u+b,£,u*+¢,£, w+d, 5, uh=£;, uy +au’ 
ao, v+b 0, vu+c,£,v*+d,£, vh=Z, vy +e v’ 
aX, h+b 2X, hu+ce,hv+dz, h*=E, hy + h’ 


(19) aang + bat ,u+ cgh,v+ dgi,h=Z,y -< 
agi, u+ b,E,u*+ cyt guy + dsE_uh =F, uy - cu’ 
agi, V+ bzL, vu + Cg, v*+ dad, vh =Z, vy -cc v’ 
agEah+ b,E, hu+ cot,hv+ deZyh* =F hy -cc h’ 


Denote the values of (5) determined by solving (18) and (19) by 
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(20) ay, by, Ci» di, Ms» bi, Ce» di 
Then s; may be written as 


(21)- SF =L,y’-afL,y- by Duy - c/ Evy - d/=, hy 
+X, y*- a2 Dy - b, uy - c; F,vy - dz E hy 


The relation between SS and sz can be obtained in terms of determinants as shown in the following 
paragraphs. Let the determinant 


(22) Xy* X,yX, uyL, vyL, hy 
=F & oe Ue VU ee 

D= Cu Ou L,u* £, uw =, uh 
Lyvy &,v X, wt, v* =, vh 

Chy ©, h=X, hu=, hv, h* 


(23) and let D’ ------------------------------- 22-222 - 22 - 22oonnnn oo- 2nn enn oeennneee-eo 
denote the determinant with the similar elements except that n, is replaced by n, and the sums are taken 


for the sample subject to the conditions B. Let Djj and D%j represent the cofactors of the j-th element 
in the i-th row for the determinants (22) and (23). Then 





(2) af = Di abet abe “a e-.Ds 
(25) ay = ~Bit j bi = - Be 5 of = - Bie 5 as =~ Bis 


Substituting these values in (16) gives 


(26) s: = + DX, y* + Dad,y + Ds =, uy + Du XL, vy + Dis, hy 
+ Di =, y*+D,f.2y+Dgr. uy + Di, vy + Dz, hy 


which is equivalent to 


Scan _D’ 
(27) 8a = Br + oy 
Let 
(28) 01 Ys" 
1n, L,urt,v0,h 
R= uw Du 5, wu £, uh 
v Ov ©, wt,v4 =, vh 
h’ fh CihuL,hv ©, h 
(20) and let BR’ ocncccnnncw cnn cccc cn ccwcwcc cece n ccc conew cece wcwcceceeococeccececocencccecesesece 





represent the determinant whose elements are the corresponding sums for the sample subject to the 
conditions B. Let Rij and Rij represent the cofactors of the j-th element in the i-th row for the deter- 
minants (28) and (29). Comparison with (22) and (23) reveals that R,, = D,, and Rj, = Dj. In terms of 
these cofactors the solution of (18) and (19) may be written as 


(30) af ~— Dat @Ru ; bj = . Dg+CRy : c; =. Det CR 
D D 


; dy = 
“ " " Dy 
(31) a = - DarsRa ; pi = -DatRa; 0; - - DateRe ; a; - - Die re Re 
Mf Hf ¥: Dy Di 


-Dst¢Rs 


Comparison with (24) and (25) reveals that 











(32) a =ac- SRe jp ene. SRe pee ce- SRe 5a; -ae- SR 
7s Du Da Du 
(33) a,=ag- ee ; by = bg - aoa 5c, =e2- Ru; a = ae - =a 
u“ " “i “ 
Substituting these values in (21) gives 
(34) St =Sz + {RuX,y + RX, vy + RigZ, vy + RisZ, hy} 


- -ge {Rity + Rat.uy + Ritvy + RoE, hy} 
It can be shown that 
(35) R=, y + RyX, uy + RyX, vy + Ris=, hy = Dig + Dyy u’+ Dig v’+ Dis h’ 


in the following manner. Denote the cofactor Dy = Ry by A and let Ajj represent the cofactor of the 
j-th element in the i-th row of this new determinant. Then 
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(36) Ry =-Ay - U’Ag, - v’Ay, - h’A,, 
(37) Ruy =- Aye -U’Age - VAs, - Ay 
(38) Riz =- Ais - wA,, - v’As;s - h’Ags 
(39) Ry =- Av aa uw’A,, - wAs, ad h’Aas 


If we multiply (36) by £, y, (37) by £, uy, (38) hla (39) by £, hy and add we obtain the relation (35) 
since Ajj = Aji. Similarly it can be shown that 


(40) RLO,y + Ry L, uy + Ri .vy + RUL,hy= Da + Di, u+ Dj, v+ Dj, h’ 
Making use of the relations (35) and (40), (34) yields 


: 


(41) St =S2 + 





S {D 2 + Dis U + Dig V+ Dis b’}- {Dar Dig u’ + Dig v“+ Digh’} 

If we consider the relations (24) and (25), (41) may be written as 
(42) st =si - « { (af + blu’+ cv “+ ath’) - (ag +bgu’s egw’ + dzh’) } 

In order to evaluate < explicitly in terms of previously defined quantities, we notice from (32) that 
(43) (aj - af) + (bi - by ju’ + (c7 - cf bw’+ (az - on 


e- -E( Ra + Rat +R, v°+ Rh es Gotan 2 
and from (33) that 
(44) a - 02) + - bz)u’ + (cf - cg)v’ + (df - dg)h’= 


~ = [Ry +R, u’+Riv’+Ri,b) or -—S- FR 
Ra Re 


(45) If we denote - = by P and - += by Q we have 
(46) << (P + Q) = (a; - ap) + (bf - be)u’+ (cy - ce)w’ + (di - d?)h’ 
~ (az - ag) - (by - Didw’ - (cz - cg)w’ - (5 - dg)h’ 
(47) 0C(P+Q)= (a, -a’,)+(by - bt u+(cf-cz)v4(d, -d)h’ 
~(a -a5)-(bp-bE)u<(ce-ce)v<(dP-ds)h’ 
Since the first line of the right member of (47) was assumed, by the hypothesis, to be zero, 
(48) oC =~ (aj-az) + (by-bj)u’ +(cf-c2)v’ +(dy-d; )h’ 
P+ Q 
If we denote the numerator of this fraction by Diu’, v‘, h’) (48) becomes 


(49) @ oe. Diwaws W) 
Likewise (42) may be written as 

(50) St =st - c{ Dw,v,n)} 
Eliminating < from (49) and (50), we have 


, ‘ -\i2 
(51) st =s2 + (Diu vs nd} 


The region of significance is defined as that portion of u, v, h space for which the following inequality 
is satisfied. 


on a = er Ust- 53 20 
This region ts bounded by the surface 
(3) U,5>—Sa=0 
which becomes 
wo My [Dis vb) - (P+ @) SE =0 
if we consider the relations (51) and (53). If the constant =A is denoted by w, (54) may be written 











Likev 
(57. 


where 


Fre 


(58 


Acco 


us 
13,; 





(57 
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(55) w { Diu’, v, n’)}* - (P+Q)sF =0 


In practice the solution of system (13) can be carried on simultaneously with that of (18). This process 
yields the following relations 


(56) aj =ay+ « (ky, +1, u’ +m, v’+n, bh’) 
bj = bP + & (Ky, + 1, wu’ + m,,. V+ 1, hr’) 
Cj = cf + © (Ky, + lis u’ + My V+ Ty, hy’) 
Gi = dl + < (Kyy + Lg w+ My V’ + Nigh’) 


Likewise the simultaneous solution of (14) and (19) yields the following relations 


(57) az =a, - < (ke, + 1,, u”+ m,, v~+n,,h,) 
by = bz - a (ky, + 1 u’ + m,, v’ + nh’) 
Cz = Cg - & (Kes + las uw + mgs V~ + Nys br’) 
4 = dz -< (Kae + lau’ + Masv~+ nh’) 


where the k’s, 1’s, m’s, and n’s are constants. 
From (56) we have that 
(a; a, - af) + (bi - bo u’ + (c7 - cf )w’ + (dy - di )h’ 


(58) (k,, +1, u“+ m,,v’+n,, h’) 
= < + (Kis + la u’+ Mia v’+ n,, h’)u’ 
+ (Kis + 1,5 u’+ m,, v’ + nis h’)v’ 
+ (Ky + 1,4’ + Mig Vv’ + Dy h’)h’ 


The quantity in the left member of (58) was previously (43) defined as «< P. Hence (56) and (58) give a 
means for computing P without the use of determinants. Similarly, from (57) 


(az - af) + (bz - Byyu’+ (cg - ef)w’+ (4; - dg)” 


(59) (ka, + 1g, u’ + Mg, V" + ny, h’) 
— + (Keo + 1g, U’ + Meg V’ + Nga hu’ 
a + (Ke, + 1,, u’ + m,, V’ + Nash’)v’ 
+ (Keq + lagu’ + mgs Vv + Daeh’)h’ 


According to (44) the quantity in the left member of (59) was definedas - <Q 


Part I: Practical Application 


An application of the preceding formulation is given below. The investigation was directed at deter- 
mining the difference in achievement between two groups of college students undergoing instruction in 
two different types of courses in general physics. There are three criteria for determining the rela- 
tive abilities of the two groups, each of which has been shown to bear a relationship to achievement, 
(1) score on the American Council on Education Psychological Examination, (2) proficiency in elemen- 
tary mathematics, (3) honor-point ratio. The measure of achievement consisted of the score on the 
Mechanics section of the Cooperative Physics Test for College Students. The data were collected dur- 
ing the academic year of 1940-41 in the University of Minnesota. The foregoing scores were obtained 
for 111 students in the first course, Physics 1, and for 257 in the other, Physics 7. 


Table I contains the summary statistics for these two groups while Table II contains the quantities 
(15) which gives (7) its absolute minimum value. Substituting these values (15) in (16) gives $2 = 
13,268.38. Table I] contains the values of the constants, the k’s, 1’s, m’s and n’s of formulas (56) and 
(57), From these P and Q are computed according to (58) and (59), then multiplied by SZ to give 
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Table I 
Summary Statistics for Physics 1 and Physics 7 
Physics 1 Physics 7 
N - the number of students 111 257 
<= y achievement test score 1,324 6,783 
zy" 19,862 194,001 
x u psychological test score 9,728 23,746 
= v mathematics test score 3,450 14,411 
= h honor point ratio 1,286 3,261 
Tuseccccececececccecccccececcccce 905,694 2,338,412 
a 118,846 823,945 
Paces accents asssSeeenesoenesocece 20,084 53,417 
ro uy ---—-se# fe ee ee ee wee ewe wee eer eer er eee er eT 118,635 645,402 
a. eee 44,200 386,261 
I hy - - - - - - - - - e e e e e eee ee ee ee eee 17,532 92,843 
EWeceeecececcecececesecccececccece 307,220 1,349,410 
J 117,560 319,746 
EWee ewe ccececccccccecccceaccccecec 42,408 191,223 
Table 0 
Regression Coefficients 
ay = 2.01554247 at = 10.26490910 
be = .00103309 be = .06771814 
ce = .19246053 cg= .08561873 
de = .33144215 dz= .39956522 
Table I 
Inverse Matrices* 
k, = + .20122307 1, = - .00146961 m, = - .00208607 n, = + .00012250 
k, = - .00146961 1,, = + .00002085 Mie = - .00000514 n,, = - 00001711 
ki; = - .00208607 1,, = - .00000514 m,, = + .00009678 N,, = - .00004069 
Ki, = + .00012250 1,4 = - .00001711 m,« = - .00004069 Ni. = + 00022802 
Ks: = + .26071669 la = = .00043274 Ms, =- 00448355 Ra, =+ -00272429 
Kes = - .00043274 les = + .00000881 Mas = - 00000444 Dgs = - .00001040 
k,, = - .00448355 les = - .00000444 Ma, = + .00010173 Na, = - .00006389 


Ke, = + .00272429 


les Se 00001040 


m,4 = - .00006389 


Naz = + .00014339 





*See formulas (56) and (57) 


(60) SZ (P + Q) = .39323725 u “+ 2.63185711 v’* + 4.92434901 h~* 


- .25399077 u‘v~ 


72960070 u’h’ - 2.77303937 wh’ 


- 50.44400724 uv - 174.20505274 v~ + 75.48770951 h’ 


+ 6124.57287519 


Next, the value of D(u‘, v‘, h’) is determined according to the numerator of the right member of (48). 


This is found to be 


(61) D(u4 v4 bY) = - 8.2493666 - .066850 u+ .1068418 v~ .0681230 h* 


(62) [D(u’, v%, h’)]* = .00446802 u“* + .01141517 v* + .00464074 h“* 
~ 01428475 u’v’+ .00910805 wh’ - 01455677 vp’ 
+ 1.10294031 u’ - 1.76275435 v’ + 1.12394320 h’ 
+ 68.05204930 
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the 5% level of significance is used for determining the constant w used in equation (55) 
is the surface bounding the ‘‘region of significance’’. By interpolation in Johnson and 
’s Table (16) \. (5%) of formula (11) is found to be .9893 and w = 93.047. We are now ina 
ion to write explicitly the equation of the boundary surface. If we represent the left hand member 
(55) by w (u’, v%, h’), this yields 


by 
(63) W (u’, v’, hb’) =. 02258235 u“* - 1.56970979 v“* - 4.49254208 h“* 
- 1,07516236 u’v~+ 1.57707743 wh’ + 1.41857559 vl’ 
+ 153.06929333 u’ + 10.18604408 v’ + 29.09183342 h’ 
+ 207.46612811 


Dividing (63) by the coefficient of u’* yields the following equation of the surface 


(64) u“* -69.510472 v“* -198.940416 h“* - 47.610740 u’v’ + 69.836726 uh’ 
+ 62.817891 wh’ + 6778.2711 u’ + 451.062179 v’+ 1288.2553 h’ 
+ 9,187.0921 = 0 
The center of this region is found to be 


- 32.176574, + 83.53885, -276.9091 
The equation of the surface referred to its center as origin is 


(65) u’* - 69.510472 v“*- 198.940416 h** - 47.610740 uy” + 69.836726 wh’ 
+ 62.817891 wh’ - 931,180.6048 = 0 
The method used here to represent this three-dimensional ‘‘region of significance’’ is to plot con- 
tours at several representative ‘‘levels’’ of the variable h which in this case is ten times the honor 


point ratio. The first contour plotted corresponds to h’ = 40 which is 7.823426 when referred to the 
original origin and hence represents an approximate honor point ratio of .78. The equation of this 


contour is: 
(66) u“*~ 69.510472 v“* - 47.610740 uv’ + 2,793.4690 u’ + 2,512.7156 v~- 1,259,085.2608 = 0 


a 


i 


ag 
a 


This equation is translated to its center as origin, where the center is - 105.5941, 54.23736. Then 
the equation of the contour is 


(67) u”* - 69.510472 y~* ~ 47.610740 u“v~ - 1,338,431 = 0 


Next the axes are rotated through the angle whose tangent is A in order to eliminate the u~v’term.* 
That is: the equation of the new u’ axis is u = \ u~ and the new vaxis is v= - —\- u“ where XA is 


the positive root of 
(68) hX +(a-b) >» -h=0 


where a, b and 2h represent the coefficients of u“*, v“* and u“v~, respectively. In this case 
» = 3.267958. If A and B are used to represent the coefficients of u*and v* respectively when re- 


ferred to these rotated axes, the following relations hold:** 
(69) A+B=a+b 
(70) A B =ab-h* 
From these we find A = - 76.79494 and B = 8.28447 so the equation of this contour becomes 


(71) - 76.79494 u* + 8.28448 y*- 1,338,431 = 0 


The locus of this equation is shown in solid black in Figure 1. Contours corresponding to honor point 
long 


ratios of 2.78 and 1.78 are plotted in dashes of uniform length for the former and in 
and short dashes for the latter. The center of the latter is - 131.9926, 67.7967 while that of the former 
is - 158.3921, 81.3560. The value of A is the same for each of these as in the preceding case. The 


equations of these twc contours when referred to the rotated axes are: 





cance on the part of the investigator, 
“the locus of (88) may be imaginary. In this instance S,> was computed according 


oo any ee ai) and found to be 13,400 so that (8) yielded the value .389, 


"¥See plane analytic geometry text such as Fine and Thompson (8) for this manner of carrying out a 


rotation of axes. 








(72) - 76.79494 u* + 8.28448 v* ~ 1,825,895 = 0 


(73) - 76.794947 u* + 8.28448 v* - 1,552,509 = 0 
respectively. 

A plane section cutting the three-dimensioned region at the level where the honor point ratio is .78 
is shown in Figure 2. The dots represent individuals in the Physics 7 class who had honor point ratios 
between .23 and 1.27 and the small x’. represent members of the Physics 1 class witn the same range 
of honor point ratios. The interpretat‘ on to be given to this pline section of the three dimensioned 
region of sigr ‘ficance is that for all syste.ns of values of u’, v’, and h’ falling in this region the data 
would be sufficient for the rejection of the hypothesis, H(u’, v’, yr) stating that O(u‘, v4 h*) = 0. Speci- 
fically, in this case, the mean final scores of the Physics 7 class on the Mechanics section of the Co- 
operative Test for College Studerts may be expected to be higher than te mean scores of the Physics 
1 class for all systems of values of psychological test scores (u~), mathematical test scores (v’), and 
honor point ratios (h’) (in this case with an average honor point ratio of .78, for individual values rang- 
ing from .28 to 1.27) falling within the region of significance. 


Figure 3 is a similar plane section corresponding to an honor point ratio of 1.78 with observational 
values in the range from 1.28 to 2.27. The interpretation is similar to that for Figure 2. Only 24 cases 
occupied positions above the plane section depicted in Figure 3 and 31 were below the section shown in 
Pigure 2. Corresponding figures for this small number of cases are not reproduced here. 


The three dimensional region of significance, or conicoid, may be an ellipsoid, a paraboloid, or an 
hyperboloid. In the interesting case of the hyperboloid, we reject the hypothesis, H(u’, v“, h’) stating that 
6 (u’, v4 h’) = 0 in favor of the alternative hypothesis, sometimes assuming that O(u’, v4 h’) is posi- 
tive and sometimes that it is negative in accordance with the sign of D (u’, v4, h’), that is, the region of 
significance would consist of two parts determining values of u’, v’, h’ for which alternatively the one or 
the other of the two groups under comparison may be said to be superior with respect to the criterion of 


comparison used. 


It should be pointed out that the method developed here while applied to a problem in educational 
psychology could likely find a number of useful applications in science, particularly in ag-iculture, in 


biology, and in industry. 
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